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:*1=*)%$&;;&+/34&.&''>$?/$:*1438&'$=738).+&$;1*$8&'3=.3.=$:*1=*)%$&4)<7)/31.'D$
B,3+,$+).$E&$/)3<1*&8$/1$)88*&''$/,&$':&+3;3+$%1.3/1*3.=$/1:3+'$1*$+1./&./$;1*$).$
)::<3+)/31.$/1$;<&&/$1*$)3*<3.&$.&&8'>!

!
!
!
Report Summary 
Section 1: Purpose of this Report 

J)A$#?5-!&$*%+%+<!#;!)#+%&#$%+<!4*:!>55+!%-5+&%;%5-!*:!*+!%)A#$&*+&!$#1&5!&#!%)A$#?5-!:*;5&8!*+-!
$5-13&%#+!#;!$%:K!;$#)!(#::!#;!3#+&$#(!eF@6=]!ELBQh!767]!ELBQg/!=$*%+%+<!A$#<$*):!*%)%+<!&#!
%)A$#?5!:K%((:!*+-!K+#2(5-<5!;#$!)#+%&#$%+<!2%((!+55-!&#!>5!5?*(1*&5-/!=45!5?*(1*&%#+!#;!&45!:K%((!
#;!*+!%+-%?%-1*(!A%(#&!%:!A*$&!#;!A$#<$*)!5?*(1*&%#+!*+-!&41:!)*+8!#;!&45!)5*:1$5:!*+-!)5&4#-:!25!
A$#A#:5!*$5!%+;#$)*&%?5!*&!&45!%+-%?%-1*(!A%(#&!(5?5(/![#25?5$]!*!>$#*-5$!:5&!#;!3#+:%-5$*&%#+:!%:!
+55-5-!;#$!*::5::)5+&!*&!&45!A$#<$*)!(5?5(/!=4%:!$5A#$&!A$#?%-5:!*!;$*)52#$K!;#$!*::5::)5+&!#;!
A$#<$*):!&4*&!&$*%+!A%(#&!)#+%&#$%+</!
!
=45!+55-!;#$!%)A$#?5-!&$*%+%+<!#;!A%(#&!)#+%&#$%+<!2*:!)#&%?*&5-!>8!%+*-5b1*&5!A%(#&!)#+%&#$%+<!#;!
*%$3$*;&!:&*&5!*+-!;(%<4&!A*&4]!24%34!3#+&$%>1&5-!&#!(#::!#;!3#+&$#(!%+3%-5+&:!*+-!*33%-5+&:!e5/</]!
F@6=]!ELBQh!;#$!*!$5?%52!:55!01)*2]!'%(()*+]!i!75*$8]!ELBH*g/!I1$!;$*)52#$K!;#$!A$#<$*)!
5?*(1*&%#+!%:!&*$<5&5-!*&!&$*%+%+<!;#$!)#+%&#$%+<!*%$3$*;&!:&*&5!*+-!;(%<4&!A*&4h!4#25?5$]!%&!%:!
*AA(%3*>(5!;#$!&$*%+%+<!A$#<$*):!&*$<5&%+<!A%(#&!)#+%&#$%+<!%+!<5+5$*(/!
!
O;;53&%?5!)#+%&#$%+<!3#+35$+:!24*&!&45!)%+-!%:!-#%+<]!+#&!c1:&!245$5!&45!585:!*$5!A#%+&%+</!7*$!)#$5!
&4*+!`245$5!8#1!A#%+&!8#1$!585:]a!&45!5PA$5::%#+:!`;(8%+<!*45*-!#;!&45!A(*+5a!*+-!`<##-!*%$)*+:4%Aa!
:#)5&%)5:!$5;5$!&#!&4%:!>$#*-5$!)5*+%+<!#;!)#+%&#$%+</!I1$!;$*)52#$K!%:!>*:5-!#+!*!)#-5(!#;!
)#+%&#$%+<!&4*&!%-5+&%;%5:!&45!3#<+%&%?5!:K%((:!*+-!K+#2(5-<5!+55-5-!;#$!5;;53&%?5!)#+%&#$%+<!
A5$;#$)*+35/!=45:5!:K%((:!*+-!K+#2(5-<5!:A53%;8!&45!A#::%>(5!&*$<5&:!#;!&$*%+%+</!Z5!-5:3$%>5!4#2!
&45!5;;53&%?5+5::!#;!&$*%+%+<!A$#<$*):!&*$<5&%+<!&45:5!:K%((:!*+-!K+#2(5-<5!3*+!>5!*::5::5-/!
!
!  
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Section 2: Identifying the Target of Training: Monitoring Definition and Model 

A1.3/1*3.=$)'$#&.'&%)@3.=>!0#+%&#$%+<!%:!&45!3#)A(5P!3#<+%&%?5!A$#35::!#;!)*K%+<!:5+:5!#;!&45!
31$$5+&]!-8+*)%3!:%&1*&%#+/!=45!$5:1(&!#;!&4%:!*3&%?%&8!%:!*!:%&1*&%#+!)#-5(]!&45!%+&5$+*(!$5A$5:5+&*&%#+!
#;!&45!A%(#&j:!1+-5$:&*+-%+</!=45!;$*)52#$K!;#$!:55K%+<!%+;#$)*&%#+!*+-!%+&5$A$5&%+<!5?5+&:!%:!
%+3(1-5-!%+!&45!:%&1*&%#+!)#-5(/!Z5!A$#?%-5!*!b1*(%&*&%?5!)#-5(!#;!&45!3#)A(5P!&*:K!#;!)#+%&#$%+<]!
&45!65+:5)*K%+<!0#-5(!#;!)#+%&#$%+<!e:55!*(:#!01)*2!5&!*(/]!ELELg/!=4%:!)#-5(!%-5+&%;%5:!&45!
3#)A#+5+&!A$#35::5:!*+-!K+#2(5-<5!+55-5-!;#$!)#+%&#$%+<h!%+!&1$+]!&4%:!A$#?%-5:!*!;$*)52#$K!
%-5+&%;8%+<!&45!&*$<5&:!#;!&$*%+%+</!=45$5!*$5!;#1$!K58!A$#35::5:h!&45!;%$:&!A1((:!#1&!%+%&%*(!:5&!1A!#;!*!
:%&1*&%#+!)#-5(!*+-!&45!+5P&!&4$55!-5;%+5!*!383(5!#;!1A-*&%+<!*+-!-55A5+%+<!&45!:%&1*&%#+!)#-5(G!

B/!J+%&%*(%R*&%#+!:5&:!1A!&45!:%&1*&%#+!)#-5(!>8!-$*2%+<!#+!&45!A%(#&j:!)5+&*(!)#-5(:!
*+-!#&45$!-#)*%+!K+#2(5-<5!&4*&!%:!$53*((5-!;$#)!)5)#$8h!&45+]!*!383(5!#;!&4$55!
A$#35::5:!1A-*&5!&45!:%&1*&%#+!)#-5(G!

E/!J-5+&%;8%+<!&45!)#+%&#$%+<!b15:&%#+!&4*&!)#:&!+55-:!&#!>5!*--$5::5- /!

M/!U*&45$%+<!*+-!*::5::%+<!&45!$5(5?*+&!5?%-5+35!&#!*+:25$!&45!b15:&%#+/!

Q/!J-5+&%;8%+<!24*&]!%;!*+8]!*3&%#+:!*$5!+55-5-!%+!&45!31$$5+&!#$!1A3#)%+<!:%&1*&%#+/!
!

J+%&%*(%R%+<!&45!)#-5(!-5A5+-:!#+!*335::%+<!&45!$5(5?*+&!)5+&*(!)#-5(:!;$#)!)5)#$8!&4*&!:&#$5!&45!
A%(#&j:!<5+5$*((8!*AA(%3*>(5!K+#2(5-<5!#;!4#2!&4%+<:!2#$K/!=45!%+%&%*(!)#-5(!5?#(?5:!*:!*--%&%#+*(!
#>:5$?*&%#+:!*$5!)*-5]!3#)A*$5-!&#!5PA53&5-!?*(15:]!*+-!A$#c53&5-!&#!&45!;1&1$5/!
!
9)'@$A).)=&%&./$).8 $-1%%7.3+)/31.>!0#+%&#$%+<!&*K5:!A(*35!%+!&45!#A5$*&%#+*(!3#+&5P&!245$5!
>#&4!&*:K!)*+*<5)5+&!*+-!3#))1+%3*&%#+!*$5!3$%&%3*(/!Y*$%#1:!)#+%&#$%+<!*3&%?%&%5:!%+!3#)>%+*&%#+!
2%&4!#&45$!&*:K:!+55-!&#!>5!3##$-%+*&5-/!J+!*!)1(&%\3$52!3#3KA%&]!)#+%&#$%+<!2%&4#1&!3#))1+%3*&%#+!
-#5:!(%&&(5!<##-G!&45!C%(#&!0#+%&#$%+<!*+-!C%(#&!7(8%+<!+55-!&#!3#))1+%3*&5/!,53#<+%R%+<!&45%$!
3$%&%3*(%&8!&#!)#+%&#$%+<!:1335::!%:!35$&*%+(8!%)A#$&*+&]!245&45$!&45:5!*$5!3#+:%-5$5-!*:!A*$&!#;!
)#+%&#$%+<!#$!*:!*+3%((*$8!:K%((:/!
!
9)*=&/'$1;$9*)3.3.=>!=45!65+:5)*K%+<!0#-5(!#;!)#+%&#$%+<!%-5+&%;%5:!3#)A#+5+&!:K%((:!*+-!
K+#2(5-<5!&4*&!*$5!&45!&*$<5&!#;!&$*%+%+<!)#+%&#$%+</!@::5::%+<!5;;53&%?5+5::!#;!*!A$#<$*)!;#$!
&$*%+%+<!)#+%&#$%+<!&45+!-5A5+-:!#+!*::5::%+<!&45!5;;53&%?5!*3b1%:%&%#+!#;!&45:5!:K%((:/!Z5!1:5!*!
)#-%;%5-!?5$:%#+!#;!N%$KA*&$%3Kj:!95?5(:!#;!=$*%+%+<!O?*(1*&%#+!&#!#$<*+%R5!#1$!-%:31::%#+!#;!
$5(5?*+&!5?*(1*&%#+!)5&4#-:/!
!!
Section 3: Organization of Evaluation Methods: Levels of Evaluation 

Kirkpatrick’s levels of training evaluation provide a convenient organizational framework.!
N%$KA*&$%3K!4*:!-5:3$%>5-!;#1$!(5?5(:!;#$!5?*(1*&%+<!*!&$*%+%+<!A$#<$*)]!*+-!25!1:5!*!)#-%;%5-!;#$)!
#;!&45:5!(5?5(:!&#!#$<*+%R5!#1$!$5A#$&%+<!#;!5?*(1*&%#+!)5*:1$5:!;#$!&45!?*$%#1:!)#+%&#$%+<!:K%((:/!
95?5(!B!*::5::5:!(5*$+5$!*&&%&1-5:!*>#1&!&45!&$*%+%+<!A$#<$*)]!:134!*:!4#2!1:5;1(!#$!%+&5$5:&%+<!&458!
&4#1<4&!%&!2*:/!J+!3#+&$*:&]!95?5(:!E\Q!1:5!A5$;#$)*+35!)5*:1$5:/!@!A5$;#$)*+35!)5*:1$5!*::5::5:!
#>:5$?*>(5!>54*?%#$!&4*&!3*+!>5!:3#$5-!*:!>5&&5$!#$!2#$:5/!653&%#+!Q!-5:3$%>5:!*!(*$<5!:5&!#;!
A5$;#$)*+35!)5*:1$5:]!)#:&!#;!24%34!3*+!>5!1:5-!;#$!)1(&%A(5!(5?5(:/!=45:5!(5?5(:!25$5!
-%:&%+<1%:45-!>8!&45!&8A5!#;!5?*(1*&%#+!b15:&%#+!*--$5::5-]!>1&!5*34!#;!&45:5!(5?5(:!2*:!*(:#!
*::#3%*&5-!2%&4!A*$&%31(*$!&8A5:!#;!)5*:1$5)5+&!*+-!3#+&5P&:!#;!*::5::)5+&/!
!
Developments in aviation training technology allow more powerful assessment at lower levels 
than previously possible. New technology and training methods create new distinctions and 
new overlap across these levels. 
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!
7#$!3#+&5)A#$*$8!*?%*&%#+!&$*%+%+<!&45!(5?5(:!3*+!>5:&!>5!34*$*3&5$%R5-!*!>%&!-%;;5$5+&(8G!!

k!@:!%+!&45!#$%<%+*(!;#$)1(*&%#+]!95?5(!B!*:K:!*>#1&!&$*%+55!*&&%&1-5:]!A*$&%31(*$(8!
3#+35$+%+<!&45!)5$%&:!#;!&45!&$*%+%+<!A$#<$*)!%&:5(;h!%&!%:!1:1*((8!&5:&5-!2%&4!*!:1$?58!
*+-!&8A%3*((8!-#+5!245$5?5$!&$*%+%+<!2*:!-5(%?5$5-/!!

k!95?5(!E!&$*-%&%#+*((8!*:K5-!*>#1&!&$*%+55!2#$K\$5(5?*+&!K+#2(5-<5!*+-!3#+35A&:!%+!*!
3(*::$##)!:5&&%+<]!1:%+<!&*:K:!*+-!)5*:1$5:!:134!*:!)1(&%A(5\34#%35!#$!:4#$&\*+:25$!
&5:&:!#;!)5)#$8!;#$!;*3&:/!7#$!*?%*&%#+]!&534+#(#<%5:!+#2!A$#?%-5!*!2%-5!*$$*8!#;!
)5&4#-:!&4*&!3*+!*::5::!2#$K\$5(5?*+&!3#)A#+5+&!:K%((:!*+-!K+#2(5-<5/!@!?*$%5&8!#;!
A$5:5+&*&%#+!)5&4#-:!3*+!>5!1:5-!%+3(1-%+<!%+&5$*3&%#+:!2%&4!?%-5#:]!A$#35-1$5!
&$*%+5$:]!*+-!-5:K&#A!:%)1(*&#$:/!@!2%-5!$*+<5!#;!%+&5$*3&%?5!$5:A#+:5:!$5(5?*+&!&#!
)#+%&#$%+<!3*+!>5!1:5-]!:134!*:!?%52%+<!*+-!3$%&%b1%+<!3#3KA%&!?%-5#:]!A$#?%-%+<!
5PA(*+*&%#+:!*+-!A$5-%3&%#+:]!#$!%-5+&%;8%+<!1+5PA53&5-!?*(15:/!=45:5!#A&%#+:!3*+!
)*K5!95?5(!E!*+-!`3(*::$##)a!5?*(1*&%#+!*::5::!A*$&\&*:K!A5$;#$)*+35!245$5!
*3&%?%&%5:!*$5!?*(%-!A*$&:!#;!&45!*3&%?%&%5:!1:5-!%+!*3&1*(!;(%<4&/!

k!95?5(!M!&$*-%&%#+*((8!*:K5-!%;!A5$;#$)*+35!%+!*3&1*(]!+#$)*(!2#$K!%)A$#?5-/!@:!2%&4!
95?5(!E]!34*+<5:!%+!&534+#(#<8!*((#2!34*+<5:!%+!*::5::)5+&h!A5$;#$)*+35!%+!
:%)1(*&#$:!A$#?%-5:!%)A#$&*+&!A$#P%5:!;#$!A5$;#$)*+35!%+!*3&1*(!;(%<4&/!7#$!*?%*&%#+!
&$*%+%+<]!:A(%&&%+<!95?5(!M!%+&#!95?5(:!M@!;#$!:%)1(*&#$:!*+-!95?5(!M'!;#$!*3&1*(!;(%<4&!
A$#?%-5:!*!)#$5!1:5;1(!-%?%:%#+!#;!&$*%+%+<!*+-!5?*(1*&%#+!A$*3&%35:/!

k!95?5(!Q!*:K:!%;!&$*%+%+<!%)A*3&:!A5$;#$)*+35!#+!#$<*+%R*&%#+*(\(5?5(!%+-%3*&#$:/!@+!
#$<*+%R*&%#+!)%<4&!%-5+&%;8!A5$;#$)*+35!)5*:1$5:!$5(5?*+&!&#!:*;5&8!&4*&!&45!&$*%+%+<!
A$#<$*)!%:!-5:%<+5-!&#!%)A$#?5/!=45:5!)%<4&!>5!34*+<5:!*&!&45!;(55&!(5?5(!%+!A%(#&!
>54*?%#$]!%+!*%$3$*;&!:&*&5]!#$!%+!$5A#$&%+<!#;!:*;5&8!%::15:/!

!
Section 4: Performance Measures are Useful for Levels 2, 3A, 3B, and 4 

A. Assessment of monitoring skills relies on two broad types of intentional, discriminative, 
actions (IDA’s): verbal and nonverbal.!0#+%&#$%+<!%:!3(#:5(8!$5(*&5-!&#!*2*$5+5::!*+-!&#!%+&5+&%#+!
*+- !*:K%+<!*>#1&!&45:5!%:!&8A%3*((8!*!?5$8!5;;%3%5+&!2*8!#;!<5&&%+<!&45!&*$<5&!%+;#$)*&%#+/!J;!*!
+#+?5$>*(!*3&%#+!2#1(-!#+(8!>5!&*K5+!%;!&45!A%(#&!4*-!*!A*$&%31(*$!*2*$5+5::!#$!%+&5+&!e%&!%:!
%+&5+&%#+*(!*+-!-%:3$%)%+*&%?5g]!&45+!&4*&!3*+!A$#?%-5!*!$5(%*>(5!%+-%3*&#$!#;!)#+%&#$%+<!*:!25((/!655!
*(:#!'%(()*+]!01)*2]!i!75*$8!eELBHg/!
!
B. Several evaluation strategies apply widely across different performance measures: 

k!X:5!*!?*$%5&8!#;!&8A5:!#;!)5*:1$5:!*+-!&*:K:!*&!-%;;5$5+&!(5?5(:/!@::5::)5+&:!%+!
:%)A(5$!*+-!%+!)#$5!3#)A(5P!3#+&5P&:!4*?5!3#)A(5)5+&*$8!>5+5;%&:/!7#$!5P*)A(5]!
:%)A(5$!3#+&5P&:!e#;&5+!(#25$!(5?5(:g!*$5!1:1*((8!)#$5!-%*<+#:&%3!#;!:A53%;%3!<*A:!%+!
K+#2(5-<5!#$!:K%((]!24%(5!)#$5!3#)A(5P!3#+&5P&:!e#;&5+!4%<45$!(5?5(:g!3*+!>5!)#$5!
$5*(%:&%3!*+-!A$#?%-5!`24#(5\&*:Ka!&$*%+%+</!!

k!@?#%-!;(##$!*+-!35%(%+<!5;;53&:]!+*)5(8]!A5$;#$)*+35!&4*&!%:!&##!(#2!#$!&##!4%<4!&#!
)5*:1$5!34*+<5/!=#!-#!&4%:G!

^!1:5!%&5)!:5&:!2%&4!%&5):!&4*&!?*$8!%+!-%;;%31(&8/!
^!*::5::!&45!&*$<5&!)#+%&#$%+<!3#)A#+5+&!%+!3#+-%&%#+:!245+!&4*&!3#)A#+5+&!%:!

(%K5(8!&#!(%)%&!A5$;#$)*+35]!+#&!:#)5!#&45$!;*3&#$/!

k!F#+:%-5$!3*$5;1((8!&45!$5(*&%#+!>5&255+!&45!A*$&%31(*$!&*:K:!*+-!%&5):!1:5-!%+!&$*%+%+<!
*+-!&4#:5!%+!*::5::)5+&/!!

^!Y*$8%+<!&45!:%)%(*$%&8!3*+!*((#2!*::5::)5+&!#;!$5&5+&%#+]!<5+5$*(%R*&%#+]!*+-!&$*+:;5$/!



 
4 

^!F##$-%+*&%+<!&45!:A53%;%3:!#;!&45!*::5::)5+&!A(*+!2%&4!&45!:A53%;%3:!#;!A%(#&!
5?*(1*&%#+!%+!&$*%+%+<!3*+!A$#?%-5!5;;%3%5+3%5:/!!

k!"5:%<+!#;!&45!:35+*$%#!#$!:A53%;%3!1:5!3*:5!%:!3$%&%3*(/!
^!=4%:!3#+&$#(:!245&45$!&45!:A53%;%3!)#+%&#$%+<!:K%((!*+-!K+#2(5-<5!%:!%+!;*3&!*::5::5-/!
^!F*$5;1((8!34#:5+!3#)>%+*&%#+:!#;!34*$*3&5$%:&%3:!#;!3#+&5P&!*+-!#;!&*:K!3*+!*%-!

5;;53&%?5!:*)A(%+<!*3$#::!*!(*$<5!:5&!#;!A#::%>(5!3*:5:/!!

k!F#+:%-5$!>#&4!<5+5$*&%?5!e#A5+!$5:A#+:5g!&*:K:]!(%K5!3#+-13&%+<!*!>$%5;%+<!#$!
$53*((%+<!%+;#$)*&%#+]!*+-!34#%35!e3(#:5-!$5:A#+:5g!&*:K:]!(%K5!:5(53&%+<!#+5!#;!&2#!
)#-5:!#$!$53#<+%R%+<!%+;#$)*&%#+]!>53*1:5!&458!4*?5!3#)A(5)5+&*$8!:&$5+<&4:!*+-!
5*34!3*+!>5!45(A;1(/!

!
C. Measuring Program Effectiveness 
!
Content and Knowledge Access 
,5(5?*+&]!-5&*%(5-]!*+-!3#+:%:&5+&!)5+&*(!)#-5(:!3#+&$%>1&5!&#!*+!*331$*&5!:%&1*&%#+!)#-5(/!
F#+&5+&!3*+!>5!)5*:1$5-!&4$#1<4!*!?*$%5&8!#;!?5$>*(!&*:K:/!=45:5!3*+!>5!-#+5!>*:5-!#+!:&*&%3!
:&%)1(%]!?%-5#:]!*+-!#A5$*&%#+!%+!:%)1(*&#$!#$!$5?5+15!;(%<4&/!J+!$5?5+15!;(%<4&:]!A$#>%+<!&45!A%(#&!
*;&5$!&45!;*3&!%+!-5>$%5;%+<!#$!5?5+!%+!3$1%:5!)*8!>5!#A&%#+:/!05*:1$5:!%+3(1-5G!

k!;*3&!$53*((!#$!$53#<+%&%#+!

k!5PA(*%+%+<!*!:%&1*&%#+!

k!A$5-%3&%#+!;$#)!*!:%&1*&%#+!

k!) #-5(!:5(53&%#+]!%+3(1-%+<!:&*$&(5!*+-!:1$A$%:5!
!
Assessing the Steps in the Monitoring Cycle  
05*:1$%+<!&45!&4$55!A*$&:!#;!&45!)#+%&#$%+<!383(5!3*+!-%*<+#:5!:A53%;%3!25*K+5::5:!%+!&45!&$*%+%+<!
A$#<$*)/!=4%:!3*+!A$#?%-5!:A53%;%3!;55->*3K!*>#1&!245$5!&$*%+%+<!+55-:!$5?%:%#+/!65?5$*(!$5:A#+:5!
)5*:1$5:!3*+!*--$5::!5*34!#;!&45!A4*:5:G!

B/!T15:&%#+!:5(53&%#+/!

E/!O?%-5+35!3#)A*$%:#+!*+-!%+&5$A$5&*&%#+/!

M/!@3&%#+!*::5::)5+&/!
!

7#$!5*34!#;!&45:5]!&45!A%(#&!3*+!A$#-135!*!?5$>*(!$5A#$&!#$!34##:5!;$#)!*!:5&!#;!$5:A#+:5!*(&5$+*&%?5:/!
J+!*--%&%#+]!:%&1*&%#+:!*+-!5+?%$#+)5+&:!3*+!>5!3#+;%<1$5-!&#!$5b1%$5!*!+#+?5$>*(!*3&%#+]!5%&45$!
)*+%A1(*&%+<!-%:A(*8:!#$!&*K%+<!*!3#+&$#(!*3&%#+/!7#$!5P*)A(5]!;#$!5?%-5+35!*::5::)5+&]!*!&5:&!
-%:A(*8!3*+!>5!3#+;%<1$5-!&4*&!$5b1%$5:!*+!*3&%?5!3(%3K!#$!A#%+&!&#!$5?5*(!%+;#$)*&%#+/!7#$!*::5::)5+&!
#;!*3&%#+]!&45!&*:K!3*+!>5!:A53%;%5-!:#!&45!A%(#&!&*K5:!&45!+55-5-!3#+&$#(!*3&%#+/!
!
O85\&$*3K%+<!)*8!A$#?%-5!*!1:5;1(!:1AA(5)5+&*$8!)5*:1$5!%+!*::5::%+<!24*&!5?%-5+35!%:!>5%+<!
:*)A(5-h!4#25?5$]!&45!(%+K!>5&255+!*2*$5+5::!*+-!<*R5!%:!%+5P*3&/!O85!<*R5!)%<4&!*%-!*+!5PA5$&!
#>:5$?5$!c1-<5!A%(#&!*2*$5+5::!#$!1+-5$:&*+-%+</!Z5!4*?5!+#!>*:%:!;#$!*::1)%+<!&45$5!%:!*!;%P5-]!
3$#::\:%&1*&%#+!:3*+!A*&&5$+!&4*&!%:!#A&%)*(!*+-!:4#1(-!>5!1:5-!*:!*!&$*%+%+<!:&*+-*$-/!
!
@::5::)5+&!#;!&45!:1335::!#;!&45!#?5$*((!383(5!$*&45$!&4*+!*!:A53%;%3!A4*:5!%:!:#)524*&!5*:%5$]!*:!%&!
-5A5+-:!#+!*((!&45!A4*:5:!>5%+<!5P531&5-!;*%$(8!25((/!@:!2%&4!*::5::)5+&!#;!3#)A#+5+&!:K%((:]!
#?5$*((!*::5::)5+&!3*+!>5!)5*:1$5-!%+!*!?*$%5&8!#;!3#+&5P&:]!;$#)!A*A5$!:35+*$%#:]!&4$#1<4!?%-5#:]!
:%)1(*&%#+]!*+-!*3&1*(!;(%<4&/!'53*1:5!:#!)134!#;!)#+%&#$%+<!-#5:!+#&!+*&1$*((8!*+-!+535::*$%(8!
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A$#-135!#>:5$?*>(5!>54*?%#$]!%&!3*+!>5!A*$&%31(*$(8!45(A;1(!&#!1:5!3#+&$#((5-!:%&1*&%#+:!245$5!*!
3#$$53&!$5:A#+:5!%:!K+#2+!*+-!)*A:!#+&#!*!3(5*$!>54*?%#$*(!%+-%3*&#$/!
!
F*$5;1(!-5:%<+!#;!:35+*$%#:!e245&45$!#+!A*A5$!#$!%+!*!:%)1(*&#$g!#$!%-5+&%;%3*&%#+!#;!&8A5:!#;!:35+*$%#!
5+3#1+&5$5-!e%+!$5?5+15!;(%<4&:g!%:!?5$8!%)A#$&*+&!;#$!:3#$%+<!)#+%&#$%+<!A5$;#$)*+35]!*+-!
A*$&%31(*$(8!:#!%;!&45!<#*(!%:!&#!*::5::!:A53%;%3!3#)A#+5+&:!#;!&45!)#+%&#$%+<!383(5/!I;!3#1$:5]!
:5(53&%#+!#;!&45!:35+*$%#:!&4*&!*$5!)#:&!%)A#$&*+&!&#!*::5::!%:!3$%&%3*(/!J-5+&%;8%+<!:%&1*&%#+:!&4*&!
$5<1(*$(8!A#:5!)#+%&#$%+<!34*((5+<5:!%:!*+!%)A#$&*+&!A*$&!#;!-5?5(#A%+<!*!A*$&%31(*$!&$*%+%+<!
5?*(1*&%#+!2%&4%+!&4%:!;$*)52#$K/!
!
Assessing Task Management and Communication 
=45:5!:K%((:!%+!A*$&%31(*$!)*8!>5+5;%&!;$#)!*::5::)5+&:!&4*&!%+3(1-5!4%<45$!(5?5(:!#;!5?*(1*&%#+]!*+-!
245$5!5?5+&:!1+;#(-!-8+*)%3*((8]!*+-!&45!#?5$*((!:5&&%+<!%:!*:!+*&1$*(!*:!A#::%>(5/!f5?5$&45(5::]!
*3&%?%&%5:!:134!*:!A(*++%+<!&*:K\*((#3*&%#+!#$!$#(5\A(*8%+<!3#))1+%3*&%#+!3*+!*(:#!>5!45(A;1(/!
!
Sections 5, 6, 7, 8, and 9: Example Evaluation Measures and Methods by 
Level of Evaluation 

A. Level 1: Participant Attitude 
05*:1$%+<!A*$&%3%A*+&!*&&%&1-5!&#2*$-!&$*%+%+<!3*+!A$#?%-5!*!1:5;1(!A$5-%3&%#+!*>#1&!&$*%+%+<!
*335A&*+35/!C*$&%3%A*+&!;55->*3K!3*+!*(:#!>5!1:5-!&#!%-5+&%;8!A*$&:!#;!&45!&$*%+%+<!c1-<5-!1+3(5*$]!&##!
$5A5&%&%?5]!#$!#&45$2%:5!A$#>(5)*&%3/!
!
61$?58:!*$5!&45!1:1*(!)5&4#-!;#$!3#((53&%+<!*&&%&1-5:/!61$?58:!*$5!*!25((\-5?5(#A5-!)5&4#-!2%&4!
K+#2+!-5:%<+!:&$*&5<%5:]!;#$!5P*)A(5]!&#!)%+%)%R5!$5:A#+:5!>%*:!*+-!&#!%+3$5*:5!&45!#--:!&4*&!
A*$&%3%A*+&:!2%((!A$#?%-5!3#)A(5&5!*+-!&4#1<4&;1(!$5:A#+:5:/!
!
B. Level 2, 3A, 3B, and 4  
Z5!A$#?%-5!5P*)A(5:!#;!4#2!A5$;#$)*+35!)5*:1$5:!3*+!>5!*AA(%5-!*&!5*34!(5?5(G!

k!95?5(!E!5?*(1*&%#+:!3*+!>5!4%<4(8!-%*<+#:&%3/!0*+8!$5(*&%?5(8!b1%3K!*+-!%+5PA5+:%?5!
5?*(1*&%#+!%&5):!3*+!>5!3#)A(5&5-!&#!A$#?%-5!*!:4*$A!?%52!#;!&45!&*$<5&!)#+%&#$%+<!
:K%((!#$!K+#2(5-<5/!C$5:5+&*&%#+!&534+#(#<8!*+-!%+&5$*3&%?5!&*:K:!*((#2!;#1+-*&%#+*(!
*::5::)5+&!#;!&45!)#+%&#$%+<!3#)A#+5+&:/!!

k!95?5(!M@]!5?*(1*&%#+!%+!:%)1(*&5-!2#$K!3#+-%&%#+:]!%:!A*$&%31(*$(8!1:5;1(!>53*1:5!#;!&45!
3#)>%+*&%#+!#;!3#+&$#(!*+-!$5*(%:)!%&!#;;5$:/!7#$!95?5(!M']!A5$;#$)*+35!)5*:1$5:!*$5!
A$%)*$%(8!>*:5-!#+!#>:5$?*&%#+!#;!A%(#&:]!*:!%+!9%+5!I$%5+&5-!6*;5&8!@::5::)5+&:!
e9I6@g!#$!%+!*%$(%+5\:A53%;%3!#>:5$?*&%#+:!#$!3453K!$%-5:/!J+;#$)*&%#+!3*A&1$5-!;$#)!
&45!:%)1(*&#$!#$!&45!*%$3$*;&!e*:!%+!7(%<4&!IA5$*&%#+:!T1*(%&8!@::1$*+35!l7IT@ mg!*(:#!
A$#?%-5!-*&*!:#1$35:/!6#)5!5:&*>(%:45-!#>:5$?*&%#+*(!3#-%+<!:345)5:!-#!*--$5::!
&#A%3:!:&$#+<(8!$5(*&5-!&#!)#+%&#$%+<]!:134!*:!:%&1*&%#+!*2*$5+5::!*+-!3#))1+%3*&%#+]!
>1&!-5?5(#A)5+&!#;!:&*+-*$-%R5-!3#-%+<!;#$!)#+%&#$%+<!:K%((!%:!*+!%)A#$&*+&!&#A%3!;#$!
-5?5(#A)5+&/!@+!*--%&%#+*(!:#1$35!#;!-*&*!3#1(-!>5!A%(#&!:1$?58:!#$!$5A#$&:]!;#$!
5P*)A(5]!+#&%+<!34*((5+<%+<!:%&1*&%#+:!#$!A%(#&\5PA5$%5+35-!&$*%+%+<!<*A:/!

k!95?5(!Q!3#+35$+:!#A5$*&%#+*(!%)A*3&]!%+!A*$&%31(*$]!%)A$#?5)5+&!%+!:*;5&8!*&!*+!
#$<*+%R*&%#+*(!(5?5(/!@(&4#1<4!%+3%-5+&:!*+-!*33%-5+&:!(%+K5-!&#!%+*-5b1*&5!)#+%&#$%+<!
*$5!*!K58!)#&%?*&%#+!;#$!*&&5)A&%+<!&#!%)A$#?5!)#+%&#$%+<!&$*%+%+<]!&45:5!*$5!?5$8!
%+:5+:%&%?5!)5*:1$5:/!=41:]!A$#P8!)5*:1$5:!;#$!>5&&5$!)#+%&#$%+<!#$!%)A$#?5-!:*;5&8!
*$5!+55-5-/!=45$5!*$5!:5?5$*(!:#1$35:!;#$!$5(5?*+&!-*&*!;$#)!24%34!)5*:1$5:!#;!
#A5$*&%#+*(!:*;5&8!<#*(:!3#1(-!>5!:5(53&5-!#$!-5?5(#A5-/!Bg!"*&*!;#$!:#)5!#A5$*&%#+*(!
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<#*(:!)%<4&!>5!>*:5-!#+!)5*:1$5:!#;!A%(#&!A5$;#$)*+35]!:134!*:!%+3$5*:5-!3#)A(%*+35!
2%&4!A*$&%31(*$!A$#35-1$5:]!5/</]!;#$!>$%5;%+<!)5&4#-:!#$!:&*>%(%R5-!*AA$#*345:/!7#$!
&45:5!:*;5&8!%)A$#?5)5+&!<#*(:]!7IT@!-*&*!3#1(-!A$#?%-5!1:5;1(!%+;#$)*&%#+/!"*&*!
;$#)!#>:5$?5$!:3#$5!3*$-:!3#1(-!*(:#!>5!1:5-/!Eg!05*:1$5:!*($5*-8!%+!1:5!>8!&45!6*;5&8!
0*+*<5)5+&!68:&5)!)%<4&!>5!3(#:5!5+#1<4!&#!&45!&$*%+%+<!<#*(:!&#!)5$%&!1:5!%+!
&$*%+%+<!*::5::)5+&/!Mg!f52!)5*:1$5:!3#1(-!>5!-5$%?5-!;$#)!7IT@!#$!;$#)!
5:&*>(%:45-!#>:5$?*&%#+:]!#$!&45%$!3#)>%+*&%#+/!Qg!6*;5&8!$5A#$&%+<!3#1(-!>5!*+#&45$!
:#1$35!#;!-*&*/!7#$!)#+%&#$%+<!%+!A*$&%31(*$]!&45$5!)*8!+#&!>5!#A5$*&%#+*(!)5*:1$5:!
&4*&!-%$53&(8!$5;(53&!>5&&5$!*2*$5+5::h!&45!%)A*3&!#;!&$*%+%+<!<$5*&5$!:%&1*&%#+*(!
1+-5$:&*+-%+<!)*8!>5!-%;;1:5/!

!
Section 10: Does the Training Program Cause the Desired Improvement? 

=4%:!$5A#$&!*--$5::5:!5?*(1*&%#+!#;!&$*%+%+<!A$#<$*):!;#$!)#+%&#$%+</!=45!K58!b15:&%#+!45$5!
3#+35$+:!245&45$!*+-!4#2!)134!&45!&$*%+%+<!A$#-135:!%)A$#?5)5+&!%+!A5$;#$)*+35/!=2#!&8A5:!#;!
3#)A*$%:#+:!*$5!$5(5?*+&!&#!*+:25$%+<!&4%:!b15:&%#+/!I+5!3#)A*$5:!&45!:*)5!A5$:#+j:!A5$;#$)*+35!
>5;#$5!*+-!*;&5$!&$*%+%+<!e2%&4%+\:1>c53&g]!24%(5!&45!#&45$!3#)A*$5:!A5$;#$)*+35!#;!A%(#&:!24#!4*?5!
&*K5+!&45!&$*%+%+<!&#!:%)%(*$!%+-%?%-1*(:!24#!4*?5!+#&/!'#&4!4*?5!(%)%&*&%#+:/!@!3#)>%+*&%#+!#;!
&45:5]!%+!*!n)%P5-!-5:%<+j!A$#?%-5:!*!?5$8!A#25$;1(!)5&4#-#(#<8/!Z5!(*8!#1&!4#2!&#!5P531&5!&45:5!
-5:%<+:!*+-!-5:3$%>5!&45!&$*-5#;;:/!
!
U*&45$%+<!&45!$5(5?*+&!%+;#$)*&%#+!$5b1%$5:!3*$5;1(!*-?*+35!A(*++%+</!C(*++%+<]!A(1:!&45!*>%(%&8!&#!
3##$-%+*&5!2%&4!5P%:&%+<!A$*3&%35:!;#$!3#((53&%+<!-*&*!e:134!*:!7%$:&!9##Kg]!3*+!A$#-135!A#25$;1(!
5?*(1*&%#+!#AA#$&1+%&%5:!2%&4!$5(*&%?5(8!)#-5:&!%+3$5)5+&*(!3#:&/!=45$5!*$5!;5*:%>(5]!5;;%3%5+&!
)5&4#-:!;#$!$5*:#+*>(8!-5&5$)%+%+<!245&45$!*!&$*%+%+<!A$#<$*)!3*1:5-!*!>5+5;%&!*+-!;#$!
34*$*3&5$%R%+<!&45!+*&1$5!#;!>5+5;%&!;#1+-/!
!
Section 11: Method Summary 

F3%&.'31.'$1;$G4)<7)/31.$A&/,18'D$B3/,$GH)%:<&'$
Z5!-5:3$%>5!24*&!3#)>%+*&%#+:!#;!O?*(1*&%#+!F#+&5P&]!0*&5$%*(:]!*+-!=*:K:!*$5!(%K5(8!&#!>5!
<5+5$*((8!#;!4%<4!?*(15/!7#$!5P*)A(5]!25!:1<<5:&!4%<4\?*(15!1:5:!#;!(5::!5PA5+:%?5]!(#25$!
&534+#(#<8!3#+&5P&:/!Z5!:1))*$%R5!%+!&*>(5:!&45:5!M!-%)5+:%#+:]!24%34!4*?5!>55+!-5:3$%>5-!5*$(%5$!
%+!&45!A*A5$/!
!
Z5!*( :#!A$#?%-5!5P*)A(5:!#;!5;;53&%?5!3#)>%+*&%#+:!#;!&45!&8A5!#;!5?*(1*&%#+!3#+&5P&]!&45!&8A5!#;!
)*&5$%*(:!1:5-]!*+-!&45!&8A5!#;!&*:K/!=45:5!*$5!%+&5+-5-!&#!%((1:&$*&5!&45!-5:%<+!3#+35A&:/!
!
Section 12: Conclusions  

63.83.='$
k!Z5!A$#?%-5!&45!65+:5)*K%+<!0#-5(!#;!)#+%&#$%+<!&4*&!34*$*3&5$%R5:!)#+%&#$%+<!*:!*!

>$#*-!*3&%?%&8!#;!1+-5$:&*+-%+<!&45!31$$5+&]!-8+*)%3!:%&1*&%#+/!=4%:!)#-5(!%-5+&%;%5:!
3#)A#+5+&!:K%((:!*+-!K+#2(5-<5!+55-5-!;#$!)#+%&#$%+<!*+-!&41:!A$#?%-5:!&45!&*$<5&!
3*&5<#$%5:!;#$!&$*%+%+</!J+!&1$+]!5?*(1*&%#+!#;!*!&$*%+%+<!A$#<$*)!:4#1(-!*::5::!245&45$!
A%(#&:!*3b1%$5-!&45:5!:K%((:!*+-!K+#2(5-<5/!!

k!@!?*$%5&8!#;!)5*:1$5:]!24%34!25!-5:3$%>5]!:4#1(-!>5!1:5-!*:!&458!A$#?%-5!
3#)A(5)5+&*$8!%+;#$)*&%#+/!0*+8!#;!&45:5!)5*:1$5:!*$5!1:5;1(!*3$#::!*!?*$%5&8!#;!&5:&!
3#+&5P&:!*+-!3*+!>5!*AA(%5-!*&!)1(&%A(5!95?5(:!#;!O?*(1*&%#+/!



 
7 

k!'#&4!;#$)*&%?5!*+-!:1))*&%?5!5?*(1*&%#+!*$5!%)A#$&*+&h!5?*(1*&%#+!#;!3#)A#+5+&!
)#+%&#$%+<!:K%((:!)*8!>5!A*$&%31(*$(8!%)A#$&*+&!;#$!;#$)*&%?5!5?*(1*&%#+!&#!<1%-5!
&$*%+%+<!$5?%:%#+h!&4%:!*AA$#*34!%:!;*)%(%*$!%+!@TC!e@-?*+35-!T1*(%;%3*&%#+!C$#<$*)g/!

k!Z5!A$#?%-5!*!<5+5$*(!;$*)52#$K!*+-!&##(K%&!&4*&!3*+!>5!2%-5(8!*AA(%5-/!J&!%:!*(:#!
%)A#$&*+&!&#!-5?5(#A!:A53%;%3!3#+&5+&!*+-!:35+*$%#:!&4*&!*AA$#A$%*&5(8!:*)A(5!&45!
:%&1*&%#+:!%+!24%34!)#+%&#$%+<!%:!3*$$%5-!#1&/!

!
(&+1%%&.8)/31.'$

k!=$*%+%+<!3#+35A&1*(!1+-5$:&*+-%+<!%:!3$%&%3*(!;#$!)#+%&#$%+<!*+-!*::5::%+<!$5*:#+%+<!
;$#)!&4%:!1+-5$:&*+-%+<!%:!*+!%)A#$&*+&!A*$&!#;!A$#<$*)!*::5::)5+&/!

k!X:5!)1(&%A(5!)5&4#-:!*+-!:%&1*&%#+:!*:!&458!A$#?%-5!3#)A(5)5+&*$8!:&$5+<&4:/!@::5::!
>#&4!&45!3#)A#+5+&:!#;!)#+%&#$%+<!*+-!&45!%+&5<$*&5-!*AA(%3*&%#+!#;!&45!3#)A#+5+&:/!

k!6%)1(*&#$:!A$#?%-5!A*$&%31(*$(8!?*(1*>(5!*::5::)5+&!5+?%$#+)5+&!*:!&458!A$#?%-5!>#&4!
3#+&$#(!*+-!$5*(%:)/!

k!F#+:%-5$!1:%+<!-%*<+#:&%3!*::5::)5+&!-5:%<+:!&#!&5:&!A$#<$*)!5;;53&%?5+5::/!

k!F#+:%-5$!+55-:!;#$!:&*;;%+<!*+-!:&*;;!&$*%+%+</!
!
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k!Z5!A$#?%-5!*!<5+5$*(!;$*)52#$K!;#$!*::5::)5+&!-5:%<+/!=4%:!%:!*!&##(K%&!*+-!*!-5:%<+!

*AA$#*34!&#!>5!%+:&*+&%*&5-!2%&4%+!*+!*%$(%+5]!$*&45$!&4*+!*!:A53%;%3!3#((53&%#+!#;!
3*:5:]!A$#>(5):]!*+-!&5:&!%&5):!;#$)%+<!*!A*$&%31(*$!5?*(1*&%#+!A(*+/!"5&*%(5-!3#+&5+&!
*+-!5)A4*:%:!$5)*%+!&#!>5!:A53%;%5-/!Z4%(5!&45!5?*(1*&%#+!A$%+3%A(5:!2%((!>5!#;!
<5+5$*(!1:5]!-5&*%(:!*+-!5)A4*:%:!%+!:A53%;%3!3#+&5+&!2%((!-%;;5$!-5A5+-%+<!#+!
#A5$*&%#+*(!:5&&%+<]!A*&&5$+!#;!5P%:&%+<!A%(#&!:K%((:]!*+-!:A53%;%3!<#*(:!#;!&45!&$*%+%+<!
A$#<$*)!&#!>5!5?*(1*&5-/!

k!F*A%&*(%R%+<!#+!5P%:&%+<!$5:#1$35:!;#$!-*&*!3#((53&%#+!2%&4%+!&45!#$<*+%R*&%#+!
e&8A%3*((8]!*+!*%$(%+5g!%:!%)A#$&*+&!*+-!)*8!>5!3$%&%3*(!;#$!$5-13%+<!3#:&!#;!*!(*$<5\
:3*(5!5?*(1*&%#+/!!

!
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k!"5?5(#A)5+&!#;!&$*%+%+<!A$#<$*):!;#$!)#+%&#$%+<!*+-!)5&4#-:!;#$!5?*(1*&%+<!:134!
A$#<$*):!:4#1(-!-5?5(#A!4*+-!%+!4*+-/!=45!65+:5)*K%+<!0#-5(j:!*+*(8:%:!#;!
)#+%&#$%+<!:K%((!3*+!>5!1:5-!&#!*+*(8R5!*+-!>1%(-!1A!&4%:!3#)A(5P!3#<+%&%?5!:K%((/!
F*$5;1(!3#+:%-5$*&%#+!2%((!+55-!&#!>5!<%?5+!&#!4#2!)#+%&#$%+<!$5(*&5:!&#!#&45$!:K%((:]!
*+-!%)A(%3*&%#+:!;#$!&$*%+%+</!!

k!0*+8!1:5;1(!)5*:1$5:!#;!)#+%&#$%+<!3#)A#+5+&:!*+-!%+&5<$*&5-!)#+%&#$%+<!
A5$;#$)*+35!5P%:&!*&!&45!(5?5(!#;!%)A*3&!#+!A%(#&!A5$;#$)*+35!*+-!&45:5!3*+!>5!
&*%(#$5-!&#!&45!A*$&%31(*$!&*:K:!*+-!3#+&5+&!+55-5-/![#25?5$]!%)A*3&!)5*:1$5:!*&!&45!
#A5$*&%#+*(!(5?5(!-5:5$?5!3#+:%-5$*>(5!-5?5(#A)5+&/!

k!7#31:5-!-%:31::%#+!2%&4!*%$(%+5:!:4#1(-!*&&5)A&!&#!%-5+&%;8!24*&!:%&1*&%#+:!#$!&#A%3:!
:55)!&#!A#:5!&45!>%<<5:&!)#+%&#$%+<!34*((5+<5:]!%-5+&%;8!24*&!3#$5!3#+&5+&!%:!
3#))#+!*3$#::!*%$(%+5!#A5$*&%#+:]!*+-!5PA(#$5!&45!-5<$55!#;!3#))#+*(%&8!*+-!
-%;;5$5+35!*3$#::!*%$(%+5:!*+-!;(55&:/!!

k!"5?5(#A)5+&!#;!&$*%+%+<!*+-!#;!*::5::%+<!&4*&!&$*%+%+<!`%+!)%+%*&1$5a!;#$!*!>#1+-5-!
:5&!#;!:%&1*&%#+:!&4*&!*$5!K+#2+!&#!>5!%)A#$&*+&!%:!*!<##-!+5P&!:&5A/!7#$!5P*)A(5]!
*AA(8%+<!&45!65+:5)*K%+<!0#-5(!#;!)#+%&#$%+<]!%+!-5&*%(]!&#!)#+%&#$%+<!;$#)!&#A\#;\
-5:35+&!>$%5;%+<!2%&4!*!A*$&%31(*$!;#31:!#+!)#+%&#$%+<!*+-!)*+*<%+<!3#)A(5P!@%$!
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=$*;;%3!F#+&$#(!e@=Fg!3(5*$*+35:!)%<4&!>5!*!;#31:!;#$!-5?5(#A)5+&/!@!)*&345-!
A$#<$*)!*::5::)5+&!;#$!&4%:!(%)%&5-!-#)*%+!3#1(-!>5!-5?5(#A5-!%+!A*$*((5(/!

k!"5?5(#A%+<!*!(%>$*$8!#;!:35+*$%#:!&4*&!A#:5!A*$&%31(*$!)#+%&#$%+<!34*((5+<5:!%:!*+!
%)A#$&*+&!$5:#1$35!;#$!$5:5*$34!*+-!;#$!#A5$*&%#+*(!1:5/!=45:5!3*+!>5!:A53%;%5-!
*>:&$*3&(8!&#!*((#2!%)A(5)5+&*&%#+!#+!*!?*$%5&8!#;!;(55&:!*+-!*(:#!4*?5!
*33#)A*+8%+<!3#3KA%&!?%-5#!#;!A%(#&:!;(8%+<!&45!:35+*$%#:!*+-!5P4%>%&%+<!:#)5!
?*$%5&8!#;!)#+%&#$%+<!>54*?%#$:/!

!
!

1. Purpose and Scope of Report  
J)A$#?5-!&$*%+%+<!#;!)#+%&#$%+<!4*:!>55+!%-5+&%;%5-!*:!*+!%)A#$&*+&!$#1&5!&#!%)A$#?5-!:*;5&8!*+-!
$5-13&%#+!#;!$%:K!#;!(#::!#;!3#+&$#(!eF@6=]!ELBQh!7(%<4&!6*;5&8!7#1+-*&%#+]!ELBQg/!=$*%+%+<!
A$#<$*):!*%)%+<!&#!%)A$#?5!:K%((:!*+-!K+#2(5-<5!;#$!)#+%&#$%+<!2%((!+55-!&#!>5!5?*(1*&5-/!
O?*(1*&%#+!#;!&45!:K%((!#;!*+!%+-%?%-1*(!A%(#&!%:!A*$&!#;!A$#<$*)!5?*(1*&%#+!*+-]!&41:]!)*+8!#;!&45!
)5*:1$5:!*+ -!)5&4#-:!25!A$#A#:5!*$5!%+;#$)*&%?5!*&!&45!%+-%?%-1*(!A%(#&!(5?5(/![#25?5$]!*!>$#*-5$!
:5&!#;!3#+:%-5$*&%#+:!%:!+55-5-!;#$!*::5::)5+&!*&!&45!A$#<$*)!(5?5(/!I1$!$5A#$&!A$#?%-5:!*!;$*)52#$K!
;#$!*::5::)5+&!#;!A$#<$*):!&4*&!&$*%+!A%(#&!)#+%&#$%+</!@--%&%#+*(!-%:31::%#+!#;!)#+%&#$%+<!*+-!*!
(%&5$*&1$5!$5?%52!;#31:%+<!#+!&$*%+%+<!)#+%&#$%+<!2%&4!:53#+-*$8!)5+&%#+!#;!&$*%+%+<!5?*(1*&%#+!%:!
A$#?%-5-!%+!01)*2]!'%(()*+]!i!75*$8!eELELg/!@:!1:5-!%+!&$*%+%+<!<5+5$*((8!*+-!%+!&4%:!$5A#$&]!&45!
&5$):!&4)<7)/31.!*+- !)''&''%& ./ !-#!+#&!4*?5!*!:4*$A!3#+&$*:&!%+!)5*+%+</!!G4)<7)/31.!)*8!
5)A4*:%R5!&45!#?5$*((!A$#c53&]!24%(5$)''&''%&./ $)*8!5)A4*:%R5!&45!A*$&%31(*$!)5*:1$5)5+&!)5&4#-:!
1:5-/!!
!
=45!+55-!;#$!%)A$#?5-!&$*%+%+<!#;!A%(#&!)#+%&#$%+<!2*:!)#&%?*&5-!>8!%+*-5b1*&5!A%(#&!)#+%&#$%+<!#;!
*%$3$*;&!:&*&5!*+-!;(%<4&!A*&4]!24%34!3#+&$%>1&5-!&#!(#::!#;!3#+&$#(!%+3%-5+&:!*+-!*33%-5+&:!e01)*2]!
'%(()*+]!i!75*$8]!ELBH*g/!I1$!;$*)52#$K!;#$!A$#<$*)!5?*(1*&%#+!%:!%+3(1:%?5!5+#1<4]!4#25?5$]!&#!
3#?5$!&$*%+%+<!A$#<$*):!&*$<5&%+<!A%(#&!)#+%&#$%+<!%+!<5+5$*(/!!
!
I1$!;$*)52#$K!%:!>*:5-!#+!*!)#-5(!#;!)#+%&#$%+<]!24%34!%-5+&%;%5:!&45!3#)A#+5+&!:K%((:!*+-!
K+#2(5-<5!+55-5-!;#$!5;;53&%?5!)#+%&#$%+<!A5$;#$)*+35/!=45:5!:K%((:!*+-!K+#2(5-<5!&8A5:!
:A53%;8!&45!A#::%>(5!&*$<5&:!#;!&$*%+%+<!)#+%&#$%+<]!*+-!25!3#?5$!4#2!5;;53&%?5+5::!#;!&$*%+%+<!
&45:5!3*+!>5!*::5::5-/!
!
I1$!$5A#$&!-5:3$%>5:!)5&4#-:!;#$!)5*:1$%+<!4#2!5;;53&%?5(8!*!&$*%+%+<!A$#<$*)!)5&!&45!?*$%#1:!
&$*%+%+<!<#*(:/!J&!-5:3$%>5:!*!2%-5!$*+<5!#;!)5*:1$5:!&#!*::5::!&$*%+%+<!#1&3#)5:]!:1%&*>(5!;#$!&45!
?*$%#1:!3#)A#+5+&:!#;!)#+%&#$%+<]!*+-!*AA(%3*>(5!%+!?*$%#1:!5?*(1*&%#+!:5&&%+<:]!;$#)!3(*::$##)!&#!
$5?5+15!;(%<4&:/!Y*$%#1:!)5*:1$5:!5+*>(5!-$*2%+<!#A5$*&%#+*(!&*:K:!%+&#!3#+&$#((5-]!-%*<+#:&%3!
:5&&%+<:!*+-!*(:#!%-5+&%;8%+<!)5*:1$5:!:1%&*>(5!;#$!#A5$*&%#+*(!:5&&%+<:/!
!
=45!$5:5*$34!$5A#$&5-!45$5!A$#?%-5:!*!;$*)52#$K!;#$!5?*(1*&%+<!&45!5;;53&%?5+5::!#;!&$*%+%+<!
A$#<$*):!&4*&!*%)!&#!%)A$#?5!A%(#&!)#+%&#$%+</!I1$!;$*)52#$K!34*$*3&5$%R5:!)#+%&#$%+<!*:!*!
:5+:5)*K%+<!A$#35::!&4*&!>1%(-:!*!$5(5?*+&]!*331$*&5!)#-5(!#;!&45!31$$5+&!:%&1*&%#+/!=4%:!;$*)52#$K!
A$#?%-5:!*+!#?5$*((!#$<*+%R*&%#+*(!:8:&5)!;#$!:5(53&%#+!*+-!-5?5(#A)5+&!#;!)5&4#-:!;#$!5?*(1*&%+<!
&$*%+%+<!5;;53&%?5+5::/!Z5!-#!+#&!A$#?%-5!(%:&:!#;!A*$&%31(*$!&5:&!%&5):!#$!:3#$%+<!3453K(%:&:/!,*&45$]!
&4%:!;$*)52#$K!A$#?%-5:!<1%-*+35!*+-!#$<*+%R*&%#+!2%&4%+!24%34!3#45$5+&]!5;;%3%5+&!5?*(1*&%#+:!3*+!
>5!-5?5(#A5-!;#$!:A53%;%3!*AA(%3*&%#+!3#+&5P&:/!@:!*&&5+&%#+!&#!)#+%&#$%+<!*+-!)#+%&#$%+<!;*%(1$5!
4*:!%+3$5*:5-]!:#!4*:!%+&5$5:&!%+!&$*%+%+<!#;!)#+%&#$%+<!*+-!%+!&45!5;;53&%?5+5::!#;!&$*%+%+<!A$#<$*):/!
@331$*&5!*::5::)5+&!)*8!>5!A*$&%31(*$(8!?*(1*>(5!;#$!+52!&8A5:!#;!&$*%+%+<!A$#<$*):/!@+!
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5?*(1*&%#+!:4#1(-!-5&5$)%+5!245&45$!*!&$*%+%+<!A$#<$*)!&4*&!2*:!%+&5+-5-!&#!%)A$#?5!)#+%&#$%+<!
*3&1*((8!-%-!:#/!
!
@:!*&&5+&%#+!&#!)#+%&#$%+<!4*:!%+3$5*:5-]!:#!4*:!$53#<+%&%#+!&4*&!)#+%&#$%+<!%:!;*$!;$#)!*!:%)A(5!
A$#35::]!*+-!;*$!)#$5!&4*+!`245$5!8#1!A#%+&!8#1$!585:/a!J+-55-]!&45!>$#*-!:5&!#;!:K%((:!*+-!
K+#2(5-<5!+55-5-!;#$!)#+%&#$%+<!:55):!&#!1+-5$(%5!)134!#;!24*&!A5#A(5!%+;#$)*((8!$5;5$!&#!*:!
`;(8%+<!*45*-!#;!&45!A(*+5a!#$!5?5+!`<##-!*%$)*+:4%A/a!=41:]!&$*%+%+<!A$#<$*):!*+-!&45%$!5;;53&%?5!
5?*(1*&%#+!)*8!+535::*$%(8!>5!3#)A(5P!*+-!2%((!35$&*%+(8!>5!%)A#$&*+&/!
!
=45!#?5$*((!A1$A#:5!#;!&4%:!$5A#$&!%:!&#!%-5+&%;8!*+-!-5:3$%>5!)5&4#-:!;#$!-5&5$)%+%+<G!*g!245&45$!*!
A$#<$*)!;#$!&$*%+%+<!)#+%&#$%+<!%+!;*3&!A$#-135:!%)A$#?5)5+&!*+-!>g!24*&!3#)A#+5+&!:K%((:!*+-!
K+#2(5-<5!&45!&$*%+%+<!-#5:!#$!-#5:!+#&!%)A$#?5/!
!
=45!%+;#$)*&%#+!A$#?%-5-!%+!&4%:!$5A#$&!45(A:G!!

k!34*$*3&5$%R5!)#+%&#$%+<!:K%((:!*+-!K+#2(5-<5!%+!*!;#$)!:1%&*>(5!;#$!)5*:1$5)5+&!

k!%-5+&%;8!$5(5?*+&!A5$;#$)*+35!)5*:1$5:!2%&4!3#)A(5)5+&*$8!:&$5+<&4:!*+-!
*AA(%3*>(5!%+!?*$%#1:!:5&&%+<:!

k!-5:3$%>5!4#2!-%;;5$5+&!&8A5:!#;!b15:&%#+:!*>#1&!5;;53&%?5+5::!#;!A$#<$*):!;#$!
&$*%+%+<!)#+%&#$%+<!3*+!>5!*+:25$5-!

k!A#%+&!#1&!4#2!5?*(1*&%#+!#;!*!&$*%+%+<!A$#<$*)!3*+!>5!-5:%<+5-!&#!A$#?%-5!&45!>5:&!
%+;#$)*&%#+!*>#1&!A$#<$*)!5;;53&%?5+5::!

!
!
2. Monitoring Competencies: Targets of Training 
2.1. Our Approach to Identifying the Targets of Training: Monitoring 

Competencies 

J&5$K13./>$A1.3/1*3.=$3'$)$:*1+&''$1;$%)@3.=$'&.'&$1;$/,&$+7**&./$'3/7)/31.>$I&$:*1:1'&$)$%18&<$1;$
/,&$'@3<<'$).8$@.1B<&8=&$.&&8&8$;1*$%1.3/1*3.=D$/,&$'&.'&%)@3.=$%18&<>$9,3'$38&./3;3&'$+1*&$
+1%:&/&.+3&'$).8$:*1438&'$)$;*)%&B1*@$;1*$/*)3.3.=$&4)<7)/31.>$
!
Z5!A$#?%-5!*!b1*(%&*&%?5!)#-5(!#;!)#+%&#$%+<]!&45!65+:5)*K%+<!0#-5(]!24%34!%-5+&%;%5:!)#+%&#$%+<!
3#)A5&5+3%5:]!*+-!%+!&1$+]!<1%-5:!-5?5(#A)5+&!*+-!%-5+&%;%3*&%#+!#;!$5(5?*+&!A5$;#$)*+35!)5*:1$5:/!
@+!5*$(%5$!34*$*3&5$%R*&%#+!#;!&45!)#-5(!2*:!A$5:5+&5-!%+!&45!01)*2!5&!*(/]!ELEL/!=4*&!-5:3$%A&%#+!
3*&*(#<5-!:A53%;%3]!-%?5$:5!K+#2(5-<5!*+-!:K%((:!%)A(%3*&5-!%+!)#+%&#$%+<!;(%<4&!A*&4]!>$#*-(8!
-5;%+5-/!=4%:!$5A#$&!<%?5:!*!4%<45$\(5?5(!*33#1+&!#;!4#2!K+#2(5-<5!*+-!:K%((:!3#)>%+5!&#!A$#-135!
5;;53&%?5!)#+%&#$%+</!=45!)#-5(!%-5+&%;%5:!3#$5!3#)A5&5+3%5:!*+-!A$%#$%&%R5:!&$*%+%+<!&45:5!
3#)A5&5+3%5:]!*!A5$:A53&%?5!:4*$5-!2%&4!O?%-5+35!'*:5-!=$*%+%+<!eJF@I]!ELBMg/!=4%:!A5$:A53&%?5!
A$#?%-5:!*!$5(*&%?5(8!4%<4\(5?5(]!3#45$5+&!*33#1+&!;#$!<1%-%+<!>#&4!&$*%+%+<!*+-!&45!5?*(1*&%#+!#;!
&$*%+%+<!A$#<$*):/!
!
Y5$8!>$#*-(8]!5PA5$&!)#+%&#$%+<!-5A5+-:!#+!*+!*331$*&5!1+-5$:&*+-%+<!#;!&45!31$$5+&!:%&1*&%#+!*+-!
%&:!%)A(%3*&%#+:!;#$!*3&%#+/!@+!%)A#$&*+&!&$*%+%+<!<#*(!%:!&#!A$#-135!>*:%3!)#+%&#$%+<!:K%((:!*(#+<!
2%&4!$5;%+5)5+&:!&#!&45:5!&4*&!)%<4&!#&45$2%:5!#+(8!>5!<*%+5-!2%&4!5P&5+:%?5!5PA5$%5+35/!J+!&1$+]!
&4%:!>1%(-:!A%(#&%+<!:K%((!;#$!*-*A&%+<!&#!&45!1+5PA53&5-]!*:!25((!*:!)*+*<%+<!&45!$#1&%+5]!*+-!
*335(5$*&5:!*-*A&%?5!5PA5$&%:5!e[#;;)*+!5&!*(/]!ELBMg/!
!
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J-5+&%;8%+<!3#)A#+5+&!3#)A5&5+3%5:!#;!&45!>$#*-5$!:K%((!%:!%)A#$&*+&!&#!A$#?%-5!:A53%;%3!&*$<5&:!;#$!
&$*%+%+</!I1$!*+*(8:%:!#;!3#)A5&5+3%5:!%:!>*:5-!#+!%-5+&%;8%+<!&45!1+-5$(8%+<!3#<+%&%?5!A$#35::5:!
*+-!K+#2(5-<5!$5A$5:5+&*&%#+:!+55-5-]!:1))*$%R5-!%+!#1$!)#-5(/!=4%:!*+*(8:%:!*+-!)#-5(!3#)5!
;$#)G!*g!*!&*:K!*+*(8:%:!>*:5-!#+!-5&*%(5-!3#+?5$:*&%#+:!2%&4!*+-!#>:5$?*&%#+:!#;!5PA5$&!A%(#&:!
+*$$*&%+<!24*&!&458!*$5!&4%+K%+<!24%(5!)#+%&#$%+<!34*((5+<%+<!:%&1*&%#+:]!%+!3#)>%+*&%#+!2%&4!>g!
3#<+%&%?5!A$%+3%A(5:/!!
!
F#)A*$%+<!#1$!*AA$#*34!2%&4!31$$5+&!@TC!$5b1%$5)5+&:!:4#2:!&4*&!>#&4!-%?%-5!3#)A(5P!2#$K!%+&#!
3#)A#+5+&:]!24%34!&45+!:5$?5!*:!&45!>*:%:!;#$!5?*(1*&%#+/!@TC!1:5:!*!.#>!=*:K!@+*(8:%:!e.=@g!&#!
%-5+&%;8!&*:K:!*+-!:1>&*:K:!e@F!BEL\SQ@!7@@]!ELBWg/!.=@!%-5+&%;%5:!=*:K!C$#;%3%5+38!I>c53&%?5:!
e=CI:g!*+-!61>&*:K!C$#;%3%5+38!I>c53&%?5:!e6CI:g/!=45:5!&*:K:!*+-!:1>&*:K:!*$5!&45!<#*(:!#;!
&$*%+%+<!*+-!)1:&!>5!*::5::5-!%+!A%(#&!5?*(1*&%#+/!=#!-#!&4%:]!&45:5!&*:K:!*$5!)*AA5-!#+&#!:A53%;%3!
&5:&:]!>54*?%#$!)*$K5$:]!*+-!3$%&5$%*!&#!>5!1:5-!%+!*::5::%+<!A%(#&!A5$;#$)*+35/!J+!*--%&%#+]!O+*>(%+<!
I>c53&%?5:!eOI:g!*$5!%-5+&%;%5-/!OI:!3*A&1$5!:K%((:!*+-!K+#2(5-<5!+55-5-!;#$!&45!&*:K:!e*+-!*$5!
*::5::5-!*&!:#)5!A#%+&!%+!&$*%+%+<g]!>1&]!1+(%K5!=CI:!*+-!6CI:]!A$#;%3%5+38!)*8!+#&!+55-!&#!>5!
-%$53&(8!%+3(1-5-!%+!;%+*(!b1*(%;%3*&%#+!&5:&%+</!
!
=45!*+*(8:%:!25!A$#?%-5!%:!*!4%<45$\(5?5(!;$*)52#$K!&4*+!*!A*$&%31(*$!.=@/!@&!&4%:!(5?5(]!25!*%)!&#!
%-5+&%;8!3#$5!3#)A5&5+3%5:!+55-5-!;#$!)#+%&#$%+<!*:!:5+:5)*K%+</!=4%:!*AA$#*34!5)A4*:%R5:!
3#)A5&5+3%5:!$*&45$!&4*+!&*:K:]!*:!&45!:*)5!)#+%&#$%+<!3#)A5&5+38!)*8!:4#2!1A!%+!*!3#+:%-5$*>(5!
?*$%5&8!#;!&*:K:/!F5$&*%+(8]!*+8!A5$;#$)*+35!)5*:1$5)5+&!-5A5+-:!#+!%-5+&%;8%+<!>54*?%#$:!&#!
#>:5$?5!*+-!:3#$5/![#25?5$]!)#+%&#$%+<!3#)A5&5+35:!)*8!%+3(1-5!*!)%P!#;!b1%&5!:A53%;%3]!&*:K\(%K5!
3#)A#+5+&:!*+-!:K%((:!#;!?5$8!2%-5!*AA(%3*>%(%&8!&4*&!-#!+#&!)*A!3(5*$(8!#+&#!*!:A53%;%3!:5&!#;!&*:K:/!
7#$!&$*%+%+<]!#;!3#1$:5]!5PA#:1$5!&#!%+:&$13&%#+!*>#1&!>$#*-!3#)A5&5+3%5:!*+-!A$*3&%35!2%&4!
A*$&%31(*$!3*:5:!*+-!&*:K:!*$5!>#&4!%)A#$&*+&/!
!
C*$&%31(*$!3*:5:!*+-!&*:K:!+55-!&#!>5!:A53%;%5-!&#!5?*(1*&5!*!:A53%;%3!&$*%+%+<!A$#<$*)/!=45!*%$(%+5!
2#1(-!+55-!&#!-5:%<+!&45!:A53%;%3!&5:&:]!>54*?%#$*(!)*$K5$:!#$!3$%&5$%*!)#:&!$5(5?*+&!&#!&45%$!
#A5$*&%#+*(!+55-:/!Z5!-#!+#&!-5;%+5!*!A*$&%31(*$!&5:&!%&5)!&#!)5*:1$5!A5$;#$)*+35!#+!*!:A53%;%3!
)#+%&#$%+<!:K%((h!$*&45$]!25!A$#?%-5!*!?*$%5&8!#;!)5*:1$5:!e%+!653&%#+!Qg!&4*&!3#1(-!>5!1:5-!%+!
*::5::)5+&/!=45!:A53%;%3!b15:&%#+:]!%&5):]!#$!:35+*$%#:!$5)*%+!&#!>5!;(5:45-!#1&!%+!*33#$-!2%&4!
A$#<$*)!+55-:/!0#+%&#$%+<!%:!*+!%+&5$+*(]!3#<+%&%?5!*3&%?%&8!*+-!%&!A5$?*-5:!5?5$8!4%<4\(5?5(!&*:K!%+!
A%(#&%+<h!&41:]!&45$5!)*8!+#&!>5!*!&%<4&]!(#<%3*(!)*AA%+<!&#!*!:A53%;%3!>54*?%#$*(!%+-%3*&#$!>1&]!$*&45$]!
*!?*$%5&8!#;!5b1*((8!1:5;1(!&5:&!%&5):!*+-!3*:5:/!Z5!4*?5!+#&!&$*35-!#1&!&45!-5&*%(:!#;!4#2!#1$!
;$*)52#$K!*(%<+:!2%&4!&45!31$$5+&!@TC!;$*)52#$Kh!%+&5<$*&%#+!2%&4!#&45$!A5$?*:%?5]!+#+\&534+%3*(!
:K%((:!:134!*:!3#))1+%3*&%#+!)%<4&!>5!1:5;1(!%+!-5?5(#A%+<!*+!5?*(1*&%#+/!
!
2.2. The Core of the Sensemaking Model: Pilot Situation Models 

J&5$K13./>$9,&$'3/7)/31.$%18&<$*&:*&'&./'$/,&$:3<1/L'$7.8&*'/).83.=$1;$/,&$+7**&./$'3/7)/31.$).8$3'$
7:8)/&8$E5$)$+5+<&$1;$%1.3/1*3.=$:*1+&''&'>$9,&$%1.3/1*3.=$+5+<&$;1*%'$)$':3*)<$B,&*&$/,&$'3/7)/31.$
%18&<$+1./3.7)<<5$&41<4&'>$
!
=45!65+:5)*K%+<!0#-5(!#;!)#+%&#$%+<!%-5+&%;%5:!&45!)*c#$!A$#35::5:!#;!)#+%&#$%+<!*+-!&45!
$5:1(&%+<!%+&5<$*&5-!1+-5$:&*+-%+<!#;!&45!:%&1*&%#+!e7%<1$5!Bg/!Z5!$5;5$!&#!&4%:!%+&5<$*&5-!
1+-5$:&*+-%+<!*:!*!:%&1*&%#+!)#-5(/!=45!A%(#&j:!:%&1*&%#+!)#-5(!%:!*&!&45!45*$&!#;!&45!)#+%&#$%+<!
)#-5(/!=45!:%&1*&%#+!)#-5(!%+&5<$*&5:G!Bg!<5+5$*((8!*AA(%3*>(5!)5+&*(!)#-5(:!#;!`4#2!&4%+<:!2#$Ka!
;$#)!(#+<\&5$)!)5)#$8!*+-!Eg!31$$5+&!%+;#$)*&%#+!*>#1&!&45!-8+*)%3!:%&1*&%#+/!05+&*(!)#-5(:!
A$#?%-5!*!:3*;;#(-]!;$*)5]!#$!:345)*!;#$!>1%(-%+<!&45!:%&1*&%#+!)#-5(!*+-!;#$!%+&5$A$5&%+<!5?5+&:/!
Z4%(5!&45!>#1+-*$%5:!*)#+<!)5+&*(!)#-5(:!*$5!35$&*%+(8!+#&!:4*$A]!&45$5!%:!1&%(%&8!%+!A$#A#:%+<!
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)5+&*(!)#-5(:!#;!A*$&%31(*$]!&%<4&(8!%+&5$$5(*&5-!&#A%3:]!:134!*:!&45!*1&#;(%<4&!:8:&5)]!&45!f*&%#+*(!
@%$:A*35!68:&5)!ef@6g]!#$!24*&!4*AA5+:!;(8%+<!*!6&*+-*$-!=5$)%+*(!@$$%?*(!,#1&5!e6=@,g/!05+&*(!
)#-5(:!3*+!?*$8!%+!3#)A(5&5+5::!*+-!*331$*38]!*+-!&458!*$5!)#-%;%5-!>8!5PA5$%5+35/!!
!

!
63=7*&$M>$9,&$#&.'&%)@3.=$A18&<$1;$%1.3/1*3.=$+<)3%'$&;;&+/34&$%1.3/1*3.=$3'$)$+5+<&$1;$'&<&+/3.=$
mental models$N$ O$).8$@.1B<&8=&$;*1%$%&%1*5$).8$+1%:)*3.=$/,)/$B3/,$3.;1*%)/31.$;*1%$/,&$
world$N$ $O$/1$;1*%$).8$7:8)/&$)$Situation Model$N O>$
!
!
=45!-8+*)%3!:%&1*&%#+!)#-5(!%:!%+%&%*(%R5-!>8!:5(53&%+<!*+-!&*%(#$%+<!*!$5(5?*+&!)5+&*(!)#-5(/!=4%:!
A$#?%-5:!5PA53&*&%#+:!*>#1&!4#2!&4%:!&8A5!#;!:%&1*&%#+!%:!(%K5(8!&#!1+;#(-!%+!&45!31$$5+&!:%&1*&%#+/!=45!
:%&1*&%#+!)#-5(!<1%-5:!)#+%&#$%+<!A$#35::5:!*+-!%:]!%+!&1$+]!1A-*&5-!>8!&4#:5!A$#35::5:/!=45!
:%&1*&%#+!)#-5(!+#&!#+(8!%+3(1-5:!1+-5$:&*+-%+<!#;!&45!31$$5+&!:&*&5!#;!&45!5P&5$+*(!:%&1*&%#+]!>1&!*(:#!
`)5&*!%+;#$)*&%#+a!*>#1&!&45!:%&1*&%#+!)#-5(]!:134!*:!24*&!%+;#$)*&%#+!%:!`#(-a!*+-!%:!-15!;#$!*+!
1A-*&5]!#$!*!A(*+!;#$!#+<#%+<!)#+%&#$%+</!!
!
=45!:%&1*&%#+!)#-5(!%:!%+%&%*(%R5-!2%&4!5P%:&%+<!K+#2(5-<5!*+-!1A-*&5-!&4$#1<4!&45!383(5!#;!
)#+%&#$%+<!*3&%?%&%5:G!A$%#$%&%R%+<!24*&!b15:&%#+!+55-:!&#!>5!*+:25$5-]!*+:25$%+<!&45!b15:&%#+!>8!
<*&45$%+<!31$$5+&!%+;#$)*&%#+!*+-!3#)A*$%+<!&4%:!&#!5PA53&*&%#+:]!*+-!%-5+&%;8%+<!&45!%)A(%3*&%#+:!
;#$!*3&%#+/!61335::;1(!5P531&%#+!#;!&45!)#+%&#$%+<!383(5!$5b1%$5:!5;;53&%?5!)*+*<5)5+&!#;!3#<+%&%?5!
*+-!A48:%3*(!&*:K:/!F#))1+%3*&%#+!%:!+55-5-!&#!:4*$5!3#+&5+&!#;!&45!:%&1*&%#+!)#-5(!*+-!3*+!*(:#!>5!
3$%&%3*(!%+!3*$$8%+<!#1&!&45!)#+%&#$%+<!383(5/!
!
2.3. Domain Knowledge: Pilot Mental Models and Experience Support 

Monitoring 

J&5$K13./>$"$'3/7)/31.$%18&<$3'$3.3/3)<3C&8$B3/,$)O$/,&$:3<1/L'$E)+@=*17.8$@.1B<&8=&$).8$EO$3.3/3)<$
1E'&*4)/31.'$)E17/$/,&$+7**&./$'3/7)/31.>$?%:1*/)./$E)+@=*17.8$@.1B<&8=&$3.+<78&'$E1/,$1*=).3C&8$
%&./)<$%18&<'$1;$,1B$/,3.='$B1*@$N)<'1$+)<<&8$;*)%&'$1*$'+,&%)O$).8$/,&$:3<1/L'$=&.&*)<$
&H:&*3&.+&'$).8$,&7*3'/3+'>$
!
X:5;1(!)#+%&#$%+<!-5A5+-:!+#&!#+(8!#+!:5+:%+<!31$$5+&!?*$%*>(5!?*(15:]!>1&!#+!1+-5$:&*+-%+<!&45%$!
:%<+%;%3*+35/!=4%:!$5b1%$5:!1+-5$:&*+-%+<!24*&!%:!+#$)*(]!5PA53&5-]!*+-!2%&4%+!(%)%&:!;#$!&45!
#>:5$?5-!?*$%*>(5:!%+!&45!31$$5+&!3#+&5P&/!=45!;#1+-*&%#+!;#$!&45:5!$5;5$5+35!A#%+&:!*$5!&45!)5+&*(!



 
12 

)#-5(:]!24%34!$5A$5:5+&!)*+8!&8A5:!#;!:8:&5)*&%3!K+#2(5-<5!*+-!A$#35-1$5:!$5(5?*+&!&#!)#+%&#$%+<!
lf#&5!&4*&!&45!&5$):!)5+&*(!)#-5(]!;$*)5]!*+-!:345)*!4*?5!:%)%(*$!)5*+%+<:m/!=45!%)A#$&*+35!#;!
)5+&*(!)#-5(:!;#$!5;;53&%?5!&4%+K%+<!*+-!*3&%+<!%:!2%-5(8!$53#<+%R5-!eU5+&+5$!i!6&5?5+:]!BHDMh!
N%5$*:!i!'#?*%$]!BHDQg/!05+&*(!)#-5(:!*335::5-!;$#)!(#+<\&5$)!)5)#$8!A$#?%-5!*+!1+-5$:&*+-%+<!
#;!`4#2!&4%+<:!2#$K/a!Z%&4#1&!:134!1+-5$(8%+<!K+#2(5-<5]!*+!5;;53&%?5!)#-5(!#;!&45!31$$5+&!
:%&1*&%#+o %;!&45!:%&1*&%#+!%:!3#)A(5Po 3*++#&!>5!-5?5(#A5-/!J;!&4%:!K+#2(5-<5!%:!%+&5<$*&5-!2%&4!
%+;#$)*&%#+!*>#1&!&45!31$$5+&!:%&1*&%#+]!%&!;#$):!&45!:%&1*&%#+!)#-5(/!J+!&1$+]!&4%:!3*+!>5!1:5-!&#!
`:%)1(*&5a!#$!A$#c53&!24*&!2%((!4*AA5+!%+!&45!;1&1$5!*+-!5PA(*%+!4#2!&45!31$$5+&!:%&1*&%#+!4*:!
-5?5(#A5-!%+!&45!A*:&/!!
!
@--%&%#+*(!K+#2(5-<5!;$#)!5PA5$%5+35!%:!45(A;1(!*:!25((/!6134!K+#2(5-<5!%+3(1-5:!;*)%(%*$!
5A%:#-5:!#$!3*:5:!*>#1&!4#2!*!A$#>(5)!2*:!)*+*<5-]!>#&4!-%$53&(8!5PA5$%5+35-!*+-!5PA5$%5+35-!
&4$#1<4!&45!+*$$*&%?5:!#;!#&45$:/!=4%:!)%<4&!%+3(1-5!K+#2(5-<5!*>#1&!4#2!@=F!)*+*<5:!&$*;;%3!*&!*!
35$&*%+!*%$A#$&!%+!A*$&%31(*$!3#+-%&%#+:!#$!4#2!&#!3#+;%<1$5!-%:A(*8:!&#!;*3%(%&*&5!)#+%&#$%+<!24%(5!
1:%+<!*1&#)*&%#+!#+!*AA$#*34/!=4%:!K+#2(5-<5!%+3(1-5:!*!?*$%5&8!#;!451$%:&%3:!:134!*:!&45!&4$55\
)%(5:\&#\-5:35+-\BLLL\;55&!$1(5!#;!&41)>!e&45!M\&#\B!-5:35+&!$1(5g/!N+#2(5-<5!;$#)!5PA5$%5+35!)*8!
*(:#!1A-*&5!#$!5(*>#$*&5!)5+&*(!)#-5(:/!IA5$*&%#+*(!K+#2(5-<5!*+-!)5+&*(!)#-5(:!*$5!+55-5-!&#!-#!
&45!$5*:#+%+<!>54%+-!5;;53&%?5!)#+%&#$%+</!=45:5!:5&!5PA53&*&%#+:!*+-!<1%-5!3#)A*$%:#+:]!;#$!
5P*)A(5]!3#)A*$%+<!31$$5+&!2%&4!5PA53&5-!$*&5!#;!-5:35+&/!71$&45$]!A%(#&!)5+&*(!)#-5(:!*+-!
>*3K<$#1+-!K+#2(5-<5!3*+!>5!%+3#)A(5&5!%+!3$%&%3*(!$5:A53&:/!=45$5;#$5]!%)A#$&*+&!#>c53&%?5:!;#$!
&$*%+%+<!)#+%&#$%+<!*+-!;#$!5?*(1*&%#+!#;!&45!&$*%+%+<!A$#<$*)!3*+!>5G!*g!%)A$#?5-!>*3K<$#1+-!
K+#2(5-<5]!A*$&%31(*$(8!#$<*+%R5-!%+!)5+&*(!)#-5(:!*+-!>g!%)A$#?5-!:K%((:!&#!$53*((!*+-!*AA(8!&45!
$5(5?*+&!)5+&*(!)#-5(:/!7#$!5P*)A(5]!)#+%&#$%+<!;(%<4&!A*&4!)*8!>5!%)A$#?5-!>8!(5*$+%+<!*!)#$5!
3#)A(5&5!)5+&*(!)#-5(!#;!4#2!-%;;5$5+&!*1&#;(%<4&!)#-5:!*3&!%+!?*$%5-!3#+-%&%#+:h!3#$$53&!
*+&%3%A*&%#+!#;!(%K5(8!@=F!3(5*$*+35:!#+!*!A*$&%31(*$!6=@,!)*8!>5!*%-5-!>8!5PA5$%5+35!;(8%+<!&45!
6=@,!2%&4!45*?8!&$*;;%3/!
!
2.4. Initializing a Situation Model 

J&5$K13./>$"$'3/7)/31.$%18&<$3'$3.3/3)<3C&8$B3/,$)O$/,&$:3<1/L'$E)+@=*17.8$@.1B<&8=&$).8$EO$3.3/3)<$
1E'&*4)/31.'$)E17/$/,&$+7**&./$'3/7)/31.>$?%:1*/)./$E)+@=*17.8$@.1B<&8=&$3.+<78&'$E1/,$%&./)<$
%18&<'$1;$,1B$/,3.='$B1*@$).8$=&.&*)<$&H:&*3&.+&'$).8$,&7*3'/3+'>$
!
7%<1$5!E!%((1:&$*&5:!*!A%(#&j:!%+%&%*(%R*&%#+!#;!*!:%&1*&%#+!)#-5(/!@!:%&1*&%#+!)#-5(!%:!%+%&%*(%R5-!2%&4!
:&$13&1$5-!K+#2(5-<5!;$#)!*!A%(#&j:!(#+<\&5$)!)5)#$8]!A*$&%31(*$(8!&45%$!$5(5?*+&!)5+&*(!)#-5(:/!
I>:5$?*&%#+:!*>#1&!&45!31$$5+&!3#+&5P&!3*+!>5!1:5-!&#!5(*>#$*&5]!:5&!A*$*)5&5$:]!#$!)#-%;8!&45!
<5+5$%3!)5+&*(!)#-5(:!&#!;%&!&45!31$$5+&!:%&1*&%#+/!7#$!5P*)A(5]!*!A%(#&j:!)5+&*(!)#-5(!)%<4&!:A53%;8!
&45!:5&!#;!&8A%3*(!3$1%:5!*(&%&1-5:!;#$!*!3$#::!3#1+&$8!25:&\&#\5*:&!;(%<4&]!*+-!*!A%(#&j:!:%&1*&%#+!)#-5(!
2#1(-!%+3(1-5!&45!31$$5+&(8!5+&5$5-!?*(15!#;!3$1%:5!*(&%&1-5!;$#)!&45!;(%<4&!A(*+!*+-!*((#2!
3#)A*$%:#+!&#!*::5::!245&45$!&4%:!?*(15!%:!:5+:%>(5/!
!



 
13 

!
!
63=7*&$P>$?.3/3)<3C3.=$)$'3/7)/31.$%18&<$8*)B'$1.$@.1B<&8=&$*&/*3&4&8$;*1%$%&%1*5$).8$3.;1*%)/31.$
:&*+&34&8$3.$/,&$B1*<8>$F&4&<1:3.=$&H:&+/)/31.'$;*1%$/,&$'3/7)/31.$%18&<$+).$=738&$'&<&+/31.$1;$
:&*+&:/31.'$).8$:&*+&:/31.'$+).$',):&$B,)/$%&./)<$%18&<'$)*&$*&/*3&4&8$)'$<3@&<5$/1$E&$*&<&4)./>$
!
!
2.5. The Monitoring Cycle 

J&5$K13./>$"$'3/7)/31.$%18&<$3'$7:8)/&8$E5$)$+5+<&$N1*$':3*)<O$1;$%1.3/1*3.=$)+/343/3&'Q$38&./3;53.=$
/,&$':&+3;3+D$+7**&./$)':&+/$1;$/,&$'3/7)/31.$/,)/$.&&8'$/1$E&$+,&+@&8$1*$7.8&*'/118R$;3.83.=$).8$
)''&''3.=$/,&$*&<&4)./$&438&.+&R$).8$)''&''3.=$/,&$3%:<3+)/31.'$;1*$:3<1/$)+/31.'>$
!
2.5.1. Focused Questioning 
7%<1$5!M!$5A$5:5+&:!&45!;#$)1(*&%#+!#;!*!:A53%;%3!b15:&%#+!#$!)#+%&#$%+<!<#*(!*>#1&!&45!31$$5+&!#$!
;1&1$5!:&*&5!#;!&45!:8:&5)]!:134!*:!*!+55-!&#!1A-*&5!*!3$%&%3*(!A*$*)5&5$!#$!3453K!*1&#;(%<4&!)#-5/!J&!
%:!+#&!A#::%>(5!&#!3453K!`5?5$8&4%+<a!*&!#+35/!0#+%&#$%+<!*:!:5+:5)*K%+<!3#+:%-5$:!&4*&!5;;53&%?5!
)#+%&#$%+<!%:!)134!)#$5!&4#1<4&;1(!&4*+!$#&5!5P531&%#+!#;!*!:3*+!A*&&5$+/!=4*&!%:]!&45!A%(#&!)1:&!
%-5+&%;8!&45!%+;#$)*&%#+!&4*&!%:!)#:&!%)A#$&*+&!&#!<*&45$!#$!1A-*&5!%+!&45!31$$5+&!3#+&5P&/!=4%:!)%<4&!
>5!*!<*A!%+!&45!)#-5(]!:#)5&4%+<!A1RR(%+<]!#$!:&*(5!%+;#$)*&%#+/!6#)5&%)5:]!;$*)%+<!*!b15:&%#+!2%((!
>5!315-!>8!*+!5P&5$+*(!5?5+&]!>1&!;#$!&4%:!&#!>5!5;;53&%?5]!&45!)5*+%+<!#;!&45!315\%+\3#+&5P&!+55-:!&#!
>5!1+-5$:&##-/!6#)5&%)5:]!A%3K%+<!&45!b15:&%#+!2%((!>5!;*)%(%*$!*+-!$#1&%+5]!:134!*:!3453K%+<!:&*&1:!
A$%#$!&#!&#A\#;\-5:35+&h!%+!#&45$!3#+&5P&:]!&4%:!2%((!$5b1%$5!%-5+&%;8%+<!3$%&%3*(!<*A:!%+!&45!:%&1*&%#+!
)#-5(!*+-!&45!?*$%*>(5:!+55-5-!&#!*::5::!*+!5)5$<%+<!&4$5*&/!71$&45$]!:%+35!*&&5+&%#+!%:!(%)%&5-]!K58!
%+;#$)*&%#+!%+!3#+&5P&!+55-:!&#!>5!%-5+&%;%5-!*+-!:*)A(5-!*AA$#A$%*&5(8/!
!
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!
63=7*&$S>$2:8)/3.=$/,&$'3/7)/31.$%18&<>$I,)/$3'$/,&$%1'/$3%:1*/)./$T7&'/31.$*3=,/$.1BU$

!
!
7#$)%+<!*!:A53%;%3!b15:&%#+]!:134!*:!&45!)#+%&#$%+<!<#*(]!%:!%)A#$&*+&!%+!#$-5$!&#!)*K5!5;;53&%?5!1:5!
#;!:5(53&%?5!*&&5+&%#+/!=45!:%&1*&%#+!)#-5(!A$#?%-5:!&45!>*:%:!;#$!%-5+&%;8%+<!24*&!b15:&%#+!%:!)#:&!
$5(5?*+&!&#!*:K!%+!&45!31$$5+&!:%&1*&%#+!*+-!&4%:!%:!K58!;#$!:K%((5-!)#+%&#$%+</!0#+%&#$%+<!b15:&%#+:!
)%<4&!*:K!24*&!&45!31$$5+&!?*(15!#;!*!?*$%*>(5!%:]!A5$4*A:!>53*1:5!*!34*+<5!%:!5PA53&5-!#$!>53*1:5!
&45!?*(15!4*:!+#&!>55+!*&&5+-5-!&#!$535+&(8/!65(53&%+<!24*&!&#!*&&5+-!&#]!>*:5-!#+!&45!31$$5+&!
:%&1*&%#+!%:!(%K5(8!&#!>5!)134!)#$5!1:5;1(!&4*&!*!$#&5!:3*+!A*&&5$+!#$!c1:&!$5(8%+<!#+!24*&!4*AA5+:!&#!
>5!+#&%35-/!J)A#$&*+&(8]!)#:&!1:5;1(!b15:&%#+:!*:K!+#&!c1:&!24*&!&45!?*(15!%:!#;!:#)5! ?*$%*>(5!>1&!*:K!
4#2!*+!#>:5$?5-!?*(15!3#)A*$5:!&#!&45!+#$)*(]!&45!A(*++5-]!#$!*+!#&45$2%:5!5PA53&5-!?*(15/!
T15:&%#+:!)%<4&!*(:#!*:K!*>#1&!24*&!*!?*(15!:4#1(-!>5!*+-!)*8!%+?#(?5!3#+:1(&%+<!$5;5$5+35!
)*&5$%*(:!*:!25((/!f52!%+;#$)*&%#+!;$#)!b15:&%#+\*:K%+<!%:!*--5-!&#!&45!:%&1*&%#+!)#-5(!*+-!3*+!
*(:#]!#;!3#1$:5]!>5!*--5-!;$#)!3*:1*(!+#&%3%+<!#;!?*(15:/!71$&45$]!*(5$&:!*$5!-5:%<+5-!&#!A1((!*&&5+&%#+!
&#!&4$5*&:!*+-!&45!:%&1*&%#+!)#-5(!3*+!>5!)#-%;%5-!&4%:!2*8!*:!25((/!!
!
2.5.2. Gathering the Evidence 
=45!&$%*+<(5!#+!&45!$%<4&!%+!7%<1$5!Q!$5A$5:5+&:!<*&45$%+<!*+-!*::5::%+<!&45!5?%-5+35!+55-5-!&#!
*+:25$!&45!)#+%&#$%+<!b15:&%#+/!"%;;5$5+&!b15:&%#+:!2%((!$5b1%$5!-%;;5$5+&!%+;#$)*&%#+!*+-!-%;;5$5+&!
3#)A*$%:#+:!#;!&4*&!%+;#$)*&%#+/!Z5!1:5!&45!&5$)!5?%-5+35!>53*1:5!%&!%:!+#&!c1:&!&45!-*&*!>1&!&45!
*+*(8:%:!#;!&45!-*&*!&4*&!A$#-135:!5?%-5+35!>5*$%+<!#+!&45!b15:&%#+!*&!4*+-h!;#$!5P*)A(5]!3#)A*$%+<!
)1(&%A(5!:5A*$*&5!:#1$35:!#;!&45!:*)5!?*$%*>(5!245+!&45!?*(15!#+!#+5!:#1$35!:55):!:1:A53&/!=45!
:%&1*&%#+!)#-5(!:1AA#$&:!$5*:#+%+<!*>#1&!&45!5?%-5+35!*+-!3#+&*%+:!`)5&*\3#<+%&%?5a!A$#35::5:!*+-!
%+;#$)*&%#+!*>#1&!)*K%+<!:5+:5!#;!5?%-5+35/!F#((53&%+<!5?%-5+35!$5b1%$5:!K+#2%+<!245$5!+55-5-!
?*$%*>(5!?*(15:!3*+!>5!;#1+-]!4#2!&#!*335::!&45)]!*+-!4#2!&#!+*?%<*&5!&#!*+-!3#+;%<1$5!-%:A(*8:/!J&!
$5b1%$5:!1+-5$:&*+-%+<!$5(5?*+&!&4$5:4#(-:]!+#$):]!31$$5+&(8!$5b1%$5-!?*(15:]!*+-!4#2!&#!)*K5!
3#)A*$%:#+:!*+-!A$#c53&%#+:!1:%+<!&45:5!-*&*/!@!:%)A(5!b15:&%#+o @)!J!*&!&45!3(5*$5-!*%$!:A55-_o
)%<4&!>5!*+:25$5-!>8!(##K%+<!*&!&45!*%$!:A55-!2%+-#2!#+!&45!0#-5!F#+&$#(!C*+5(!e0FCg!;#$!&45!
3(5*$5-!*%$!:A55-]!*&!&45!C$%)*$8!7(%<4&!"%:A(*8!eC7"g!;#$!&45!31$$5+&!*%$!:A55-]!3#)A*$%+<!&45:5]!
$53#<+%R%+<!&45!:)*((!;(13&1*&%#+:!%+!31$$5+&!*%$!:A55-!*$5!25((!2%&4%+!+#$)*(!?*$%*&%#+]!*+-!&4*&!&45!
&2#!?*(15:!:1;;%3%5+&(8!)*&34/!F#+:%-5$!*!)#$5!3#)A(5P!b15:&%#+G!Z%((!J!)*K5!5*34!2*8A#%+&!
3#+:&$*%+&!-1$%+<!-5:35+&!<%?5+!&4*&!&45$5!%:!*+!1+5PA53&5-!&*%(2%+-_!@+!5PA5$%5+&%*(!$1(5\#;\&41)>!
)*8!>5!45(A;1(]!>1&!%&!)*8!+#&!>5!A#::%>(5!&#!A$#c53&!;(%<4&!A*&4!A$53%:5(8/!6K%((5-!A%(#&:!4*?5!*!
?*$%5&8!#;!451$%:&%3:!;#$!%-5+&%;8%+<!24*&!%::15:!+55-!#+\<#%+<!b15:&%#+%+<!*+-!24*&!-*&*!<*&45$%+<!
*+-!3#)A*$%:#+:!*$5!*AA$#A$%*&5!;#$!-5&5$)%+%+<!31$$5+&!:&*&1:!*+-!&45!-5<$55!&#!24%34!3#+&$#(!
%+A1&:!*$5!+55-5-/!
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!

!
!
63=7*&$V>$2:8)/3.=$/,&$'3/7)/31.$%18&<>$W34&.$/,&$+7**&./$T7&'/31.D$38&./3;5$/,&$*&<&4)./$&438&.+&$/1$
=)/,&*D$+1%:)*&D$).8$&4)<7)/&>$
!
!
2.5.3. Implications for Action 
!=45!&$%*+<(5!#+!&45!(5;&!%+!7%<1$5!S!$5A$5:5+&:!*::5::%+<!%)A(%3*&%#+:!;#$!*3&%#+/!@:!&45!:%&1*&%#+!
)#-5(!%:!1A-*&5-]!%&!:A1$:!3#+:%-5$*&%#+!#;!&45!+55-!;#$!*3&%#+/!f55-5-!*3&%#+:!)*8!3#+35$+!
)#+%&#$%+<!#$!3#+&$#(/!J-5+&%;%5-!3#+&$#(!*3&%#+:!*+-!*3&%#+!34#%35!)*8!3#+35$+!3#+&%+1%+<!1+-5$!
*1&#A%(#&!3#+&$#(!2%&4!&45!31$$5+&!;(%<4&!A(*+]!$5A$#<$*))%+<!&45!;(%<4&!A(*+]!34*+<%+<!3#+&$#(!)#-5!
#$!#&45$!)*+1*(!3#+&$#(!*3&%#+:]!#$!$5A#$&%+<!1+*>(5!&#!3#)A(8!2%&4!*!3(5*$*+35/!@3&%#+:!&#!)*+*<5!
:8:&5):!:134!*:!&1$+%+<!#+!*+&%\%3%+<!#$!34*+<%+<!*%$A(*+5!3#+;%<1$*&%#+!)*8!*(:#!>5!3#+:%-5$5-/!
!

!
!
63=7*&$X>$2:8)/3.=$/,&$'3/7)/31.$%18&<Q$38&./3;5$.&&8&8$)+/31.'$).8$B3/,3.$/,&$3./&*)+/34&$+5+<&$1;$
%1.3/1*3.=>$9,&$7:8)/&$':3*)<Q$)O$38&./3;3&'$/,&$T7&'/31.R$EO$=)/,&*'$&438&.+&R$).8$+O$38&./3;3&'$
)+/31.'>$(&;&*&.+&$/1$/,&$'3/7)/31.$%18&<$=738&'$/,&$7:8)/&$:*1+&''&'>>$
!
!
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7%<1$5!S!*(:#!%+-%3*&5:!&45!383(%3!*+-!%+&5$*3&%?5!+*&1$5!#;!A$#35::%+</!0#$5!5P*3&(8]!)#+%&#$%+<!
3$5*&5:!:A%$*(:!#;!*3&%?%&8!1A-*&%+<!&45!:%&1*&%#+!)#-5(/!O*34!#;!&45!A4*:5:!%+&5$*3&:!2%&4!&45!
K+#2(5-<5!%+!&45!:%&1*&%#+!)#-5(:!&4$#1<4!A$#35::5:!#;!3#)A*$%:#+!*+-!:5(53&%#+/!!

k!=45!)#+%&#$%+<!b15:&%#+!%:!3$5*&5-!#$!:5(53&5-!>*:5-!#+!1+-5$:&*+-%+<!24*&!
%+;#$)*&%#+!%:!)%::%+<!#$!:&*(5!%+!&45!:%&1*&%#+!)#-5(h!%+!&1$+!&45!:%&1*&%#+!)#-5(!&$*3K:!
24*&!b15:&%#+!%:!>5%+<!A#:5-!*+-!24*&!:#$&!#;!*+:25$!%:!5PA53&5-/!!

k!O;;53&%?5!5?%-5+35\<*&45$%+<!$5b1%$5:!1+-5$:&*+-%+<!24*&!%+;#$)*&%#+!2%((!*+:25$!&45!
b15:&%#+]!245$5!&#!;%+-!&45!%+;#$)*&%#+!*+-!4#2!&#!*+*(8R5!&45!%+;#$)*&%#+/!@+*(8:%:!
)*8!%+3(1-5!3#)A*$%:#+!#;!31$$5+&!?*(15:!&#!?*(15:!A$5-%3&5-!>8!&45!:%&1*&%#+!)#-5(]!
3#)A*$%:#+!#;!31$$5+&!?*(15:!&#!+#$)*(!?*(15:!#$!&#!?*(15:!$5b1%$5-!;#$!&45!&8A5!#;!
:%&1*&%#+]!#$!3#+:%:&5+38!3453K:!2%&4%+!&45!%+;#$)*&%#+!<*&45$5-/!!

k!@3&%#+!5?*(1*&%#+!%:!;1+-*)5+&*((8!3#+35$+5-!2%&4!*::5::%+<!245&45$!*+-!24*&!;1&1$5!
*3&%#+:!*$5!+55-5-/!7#$!;(%<4&!A*&4!)*+*<5)5+&]!&4%:!)5*+:!*::5::%+<!245&45$!&45!
31$$5+&!3#+&$#(!)#-5:!2%((!A$#-135!&45!-5:%$5-!;(%<4&!A*&4!#?5$!&45!+5P&!%+&5$?*(]!>1&!
*3&%#+:!3*+!*(:#!3#+35$+!&5:&:!#$!3453K:!&#!3*$$8!#1&/!!

!
7#$!:%)A(%3%&8]!25!(*>5(!*((!&45!2*8:!&45:5!A$#35::5:!%+&5$*3&!2%&4!*+-!1:5!&45!:%&1*&%#+!)#-5(!
*:!`3#)A*$%:#+/a!
!
[5$5!25!>$%5;(8!A(*35!&4%:!)#-5(!%+!3#+&5P&/!=4%:!)#-5(!%:!*!:%)A(%;%3*&%#+!#;!*((!&45!A$#35::5:!
%+?#(?5-!%+!)#+%&#$%+</!7#$!5P*)A(5]!`>#&&#)!1Aa!A$#35::5:!#;!+#&%3%+<!1+5PA53&5-!%+;#$)*&%#+!
*(:#!3#+&$%>1&5!&#!)#+%&#$%+<!>1&!*$5!+#&!4%<4(%<4&5-!%+!&45!)#-5(/!=45!)#-5(!A$5:5+&5-!45$5!
;#31:5:!#+!&45!*3&%?%&%5:!25!&4%+K!*$5!)#:&!$5(5?*+&!&#!&$*%+%+</!=45!65+:5)*K%+<!0#-5(!#;!
)#+%&#$%+<!5)A4*:%R5:!&45!383(%3*(!*+-!%+&5$*3&%?5!$5(*&%#+:!*)#+<!A$#35::5:!*+-!&45!A%(#&j:!
:%&1*&%#+!)#-5(/!6#)5!)#-5(:!#;!3#)A(5P!3#<+%&%#+!*+-!3#)A(5P!2#$K!5)A4*:%R5!*!(%+5*$!
>5<%++%+<\&#\5+-!:&$13&1$5/!@!3#)A*$%:#+!>5&255+!&4%:!383(%3!)#-5(!*+-!*!:%)%(*$!(%+5*$!)#-5(!%:!
<%?5+!%+!@AA5+-%P!@/!
!
2.6. Attention Management and Communication 

J&5$K13./>$A1.3/1*3.=$/)@&'$:<)+&$3.$)$+1%:<&H$/)'@$).8$'1+3)<$+1./&H/>$9,&$:3<1/$.&&8'$/1$%).)=&$
%7</3:<&$/)'@'$&;;&+/34&<5D$@&&:3.=$%1.3/1*3.=$'73/)E<5$:*31*3/3C&8>$9,&$'3/7)/31.$%18&<$.&&8'$/1$E&$
+1%%7.3+)/&8D$).8$+1%%7.3+)/31.$)<'1$:*1438&'$3.:7/$).8$=738).+&$/1$/,&$:*1+&''$1;$%1.3/1*3.=>$
!
=45!)#+%&#$%+<!383(5!&*K5:!A(*35!%+!*!3#)A(5P!3#+&5P&]!*:!%((1:&$*&5-!%+!7%<1$5!V/!=45!<$55+!*$5*!#+!
&45!(5;&!$5A$5:5+&:!5?5+&:!%+!&45!2#$(-!&4*&!)*K5!-5)*+-:!#+!*&&5+&%#+/!=45!>(15!*$5*!#+!&45!$%<4&!
$5A$5:5+&:!*!A%(#&j:!)5+&*(!2#$K]!#$!3#<+%&%?5!A$#35::%+<!#;!#&45$!&*:K:/!=45!<$58!$53&*+<(5:!%((1:&$*&5!
#&45$!)%::%#+\$5(5?*+&!&*:K:]!24%(5!&45!&*+!$53&*+<(5:!$5A$5:5+&!%$$5(5?*+&]!-%:&$*3&%+<!*3&%?%&%5:/!=45!
A%(#&!)1:&!$5<1(*&5!*&&5+&%#+!:#!&4*&!)#+%&#$%+<!&*K5:!*AA$#A$%*&5!A$%#$%&8/!@&&5+&%#+!+55-:!&#!>5!
$5<1(*&5-!&#!$5:%:&!-%:&$*3&%#+!;$#)!%+&5$+*(!#$!5P&5$+*(!:#1$35:!24%(5!$5)*%+%+<!:5+:%&%?5!&#!
%)A#$&*+&!%+&5$$1A&%#+:/!=*:K:!+55-!&#!>5!)*+*<5-!:#!&4*&!#&45$!+535::*$8!&*:K:!*$5!*33#)A(%:45-!
24%(5!)#+%&#$%+<!%:!)*%+&*%+5-/!6#)5!#;!&45:5!$5<1(*&#$8!A$#35::5:!%+!&*:K!)*+*<5)5+&!#331$!*&!*+!
%+-%?%-1*(!(5?5(]!*+-!:#)5!3#+35$+!3$52\(5?5(!3##$-%+*&%#+/!
!!
F$52!3#))1+%3*&%#+!%:!3$%&%3*(!&#!)#+%&#$%+<!*:!25((!*:!;#$!&*:K!)*+*<5)5+&/!F#))1+%3*&%+<!*>#1&!
&45!:%&1*&%#+!)#-5(!%:!%)A#$&*+&!;#$!>#&4!C%(#&!7(8%+<!eC7g!*+-!C%(#&!0#+%&#$%+<!eC0g!$#(5:]!>1&!&45!
3#))1+%3*&%#+!)*8!>5!*!4%<45$!A#$&%#+!#;!$5:A#+:%>%(%&%5:!;#$!&45!C0/!F(5*$(8]!&45!C7!*:!25((!*:!&45!
C0!+55-:!&#!4*?5!*!$5(5?*+&]!*331$*&5!)#-5(/!6%&1*&%#+!)#-5(:!-#!+#&!+55-!&#!>5!3#)A(5&5(8!
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:4*$5-o &45!&2#!A%(#&:!*$5!1+(%K5(8!&#!>5!)#+%&#$%+<!&45!:*)5!%+-%3*&%#+:o >1&!&45%$!)#-5(:!-#!+55-!
&#!>5!3#+:%:&5+&/!F#))1+%3*&%+<!>5&255+!&45!A%(#&:!%:!3$%&%3*(!;#$!)*%+&*%+%+<!3#+:%:&5+38/!
!

!
!
63=7*&$Y>$A1.3/1*3.=$8&:&.8'$1.$9)'@$).8$"//&./31.$A).)=&%&./$).8$1.$-1%%7.3+)/31.>$
A1.3/1*3.=$/)@&'$:<)+&'$3.$/,&$+1./&H/$1;$1/,&*$/)'@'$).8$&4&./'$/,7'$*&T73*3.=$*&=7<)/31.$1;$
)//&./31.>$-1%%7.3+)/31.$3'$.&&8&8$E1/,$;1*$E73<83.=$).8$',)*3.=$/,&$#3/7)/31.$A18&<>$
!
!
@:!-5:3$%>5-!%+!)#$5!-5&*%(!%+!@AA5+-%P!@]!3#<+%&%?5!)#-5(:!3*+!5)A4*:%R5!*!(%+5*$!:5b15+35!#;!
:&5A:!;$#)!A5$35A&%#+!&#!*3&%#+/!=4%:!&8A5!#;!)#-5(!)*8!>5!)#$5!;*)%(%*$]!*+-!%&!3*+!>5!*AA(%5-!&#!
)#+%&#$%+<]!*:!:4#2+!%+!7%<1$5!W/!=4%:!:4#2:!*!:5b15+35!#;!:&5A:!*+-!*(:#!%+-%3*&5:!24%34!
3#)A#+5+&:!*$5!A*$&!#;!)#+%&#$%+</!=45!65+:5)*K%+<!0#-5(!#;!)#+%&#$%+<!%+3(1-5:!>1&!$5#$<*+%R5:!
&45:5!3#)A#+5+&:]!5)A4*:%R%+<!&45!A5$?*:%?5!$#(5!#;!3#)A*$%:#+!*+-!:%&1*&%#+!1+-5$:&*+-%+<!
&4$#1<4#1&!&45!A$#35::5:!#;!)#+%&#$%+</!7%<1$5!W!A$#?%-5:!*!$#1<4!%((1:&$*&%#+!#;!4#2!(%+5*$!
A$#35::5:!)*8!>5!%+3(1-5-!%+!&45!383(%3!)#-5(/!
!

!
!
63=7*&$Z>$[3.&)*$%18&<'$&%:,)'3C&$)$'&T7&.+&$1;$'/&:'$;*1%$)//&.83.=$/,*17=,$/,3.@3.=$).8$)+/31.>$
\&*&D$B&$+1.'38&*$/,)/$%1.3/1*3.=$3.+<78&'$)<<$/,&$3<<7'/*)/&8$:*1+&''&'$&H+&:/$&H&+7/31.$1;$)+/31.>$
9,&$<3.&)*$'/*7+/7*&$:*&81%3.)/&'$&4&.$3;$;&&8E)+@$3'$)+@.1B<&8=&8>$
!
!
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2.7. Monitoring Boundaries and Integration 

J&5$K13./>$A1.3/1*3.=$'@3<<'$)*&$*&<)/&8$/1$).8$14&*<):$B3/,$1/,&*$-(A$1*$!1./&+,.3+)<$#@3<<'>$
9*)3.3.=$).8$&4)<7)/31.$1;$%1.3/1*3.=$'@3<<'$+).$8*)B$1.$/,&'&$*&<)/31.',3:'>$
!
0#+%&#$%+<!%:!*+!5+3#)A*::%+<!*3&%?%&8]!*+-!3#)A#+5+&:!#;!)#+%&#$%+<!*$5!*(:#!3#)A#+5+&:!#;!#&45$!
&$*%+%+<!1+%&:/!J+-55-]!)#+%&#$%+<!%:!#+5!#;!*!:5&!#;!n3$#::\(%:&5-j!&#A%3:!&4*&!%+3(1-5!5(5)5+&:!#;!
F,0!eF$52!,5:#1$35!0*+*<5)5+&g!#$!&45!fI=OF[6!ef#+=OF[+%3*(!6K%((:g!:K%((!3(1:&5$:!e5/</]!
:%&1*&%#+!*2*$5+5::]!3#))1+%3*&%#+h!:55!7(%+!5&!*(/]!ELLEg]!#$!#&45$!$5(*&5-!A$#<$*):G!=O0!e&4$5*&!
*+-!5$$#$!) *+*<5)5+&g!*+-!YY0!e?5$>*(%R5]!?5$%;8]!) #+%&#$gh!*+-!*1&#;(%<4&!:8:&5)!K+#2(5-<5/!@!
K58!#1&3#)5!#;!:1335::;1(!)#+%&#$%+<!&$*%+%+<!2%((!>5!5;;53&%?5!%+&5<$*&%#+!#;!)#+%&#$%+<!%+&#!&45:5!
#&45$!:K%((:!*+-!K+#2(5-<5!&#!:1AA#$&!#?5$*((!#A5$*&%#+:/![#2!%+&$#-13&%#+!#;!*+!*--%&%#+*(!&$*%+%+<!
1+%&!;#$!)#+%&#$%+<!*;;53&:!*+-!%:!*;;53&5-!>8!5P%:&%+<!A$#<$*):!#+!$5(*&5-!&#A%3:!%:!*+!%)A#$&*+&!
;*3&#$!&#!3#+:%-5$!%+!&$*%+%+<!*+-!5?*(1*&%#+/!@!$5(5?*+&!*$5*!#;!&$*%+%+<!*::5::)5+&!%:!4#2!25((!&45!
)#+%&#$%+<!&$*%+%+<!%:!$5(*&5-!&#!#&45$!3#+35A&:h!;#$!5P*)A(5]!*$5!3#+35A&:!3#+;1:5-!#$!*$5!&45!
$5(*&%#+:!>5&255+!3#+35A&:!1+-5$:&##-/!F(5*$!1+-5$:&*+-%+<!#;!&5$):!3*+!>5!45(A;1(]!>#&4!>53*1:5!
&4%:!;*3%(%&*&5:!3#))1+%3*&%#+!*+-!>53*1:5!&5$):!*+-!3#+35A&:!*3&!*:!$5&$%5?*(!315:!;#$!$53#<+%R%+<!*!
:%&1*&%#+!#$!%-5+&%;8%+<!$5(5?*+&!*3&%#+:!&#!3#+:%-5$/!
!
=4%:!)#+%&#$%+<!)#-5(!*AA(%5:!&#!*((!)#+%&#$%+<!&#A%3:G!)#+%&#$%+<!#;!;(%<4&!A*&4]!#;!:8:&5):]!#;!3$52]!
5&3/![#25?5$]!&45!%+%&%*(!)#&%?*&%#+!*+-!5?%-5+35!;#$!&45!)#-5(!3*)5!;$#)!;(%<4&!A*&4!)*+*<5)5+&/!
!
!
3. Training Program Evaluation Levels 
=$*%+%+<!5?*(1*&%#+:!3*+!*+:25$!:5?5$*(!&8A5:!#;!b15:&%#+!*+-!:5$?5!*!?*$%5&8!#;!<#*(:/!O?*(1*&%#+!
)*8!;#31:!#+!(#+<\&5$)]!(*$<5\:3*(5!%)A$#?5)5+&!*&!&45!#A5$*&%#+*(!(5?5(!#$!%))5-%*&5]!;%+5\<$*%+5-!
%)A*3&!#+!&45!%+-%?%-1*(!&$*%+5-/!!
!
N%$KA*&$%3K!(*>5(5-!;#1$!5?*(1*&%#+!(5?5(:!-%:&%+<1%:4%+<!24*&!#1&3#)5!b15:&%#+!2*:!5?*(1*&5-]!&45!
*::#3%*&5-!K%+-!#;!)5*:1$5:!1:5-]!*+-!245$5!&45!)5*:1$5)5+&:!25$5!&*K5+!eN%$KA*&$%3K!i!
N%$KA*&$%3K]!ELLVh!N%$KA*&$%3K]!BHSVg/!=4%:!2*:!#$%<%+*((8!3#+35$+5-!2%&4!&$*%+%+<!;#$!
)*+*<5)5+&!-#)*%+:!b1%&5!-%;;5$5+&!;$#)!*?%*&%#+!*+-!)#+%&#$%+</!95?5(!B!5?*(1*&%#+!)5*:1$5-!
&$*%+55!*&&%&1-5:!*>#1&!&45!&$*%+%+<]!&8A%3*((8!2%&4!*!:1$?58!A$#?%-5-!%+!&45!3(*::$##)!5+?%$#+)5+&/!
95?5(!E!5?*(1*&%#+!)5*:1$5-!245&45$!&$*%+55:!(5*$+5-!&45!3#+35A&:!*+-!:K%((:!&4*&!4*-!>55+!&*1<4&]!
&8A%3*((8!)5*:1$5-!2%&4!#A5+\$5:A#+:5!#$!)1(&%A(5\34#%35!&5:&:/!95?5(!M!5?*(1*&%#+!)5*:1$5-!
%+-%?%-1*(!&$*%+55j:!A5$;#$)*+35!*&!2#$K/!95?5(!Q!5?*(1*&%#+!)5*:1$5-!#$<*+%R*&%#+*(!)5&$%3:!:134!
*:!A$#;%&]!+52!*33#1+&:]!#$!$5-135-!2*:&5/!7#$!)*+8!#;!N%$KA*&$%3Kj:!-#)*%+:]!%&!2*:!#+(8!A#::%>(5!
&#!-#!*+8&4%+<!3(#:5!&#!*3&1*(!2#$K!e5/</]!*!:*(5:)*+!&$8%+<!&#!(*+-!*!+52!31:&#)5$g!%+!&45!*3&1*(!
2#$K!3#+&5P&/!!
!
0#-5$+!&$*%+%+<!*+-!&5:&%+<!&##(:!;#$!*?%*&%#+!e*+-!#&45$!-#)*%+:g!A$#?%-5!:(%<4&(8!-%;;5$5+&!
#AA#$&1+%&%5:/!0#$5!%+&5$*3&%?5!*+-!$5*(%:&%3!*3&%?%&%5:!3*+!>5!A$5:5+&5-!%+!&45!3(*::$##)!*+-!
:%)1(*&#$!;#$!>#&4!&$*%+%+<!*+-!A$#<$*)!5?*(1*&%#+/![%<4(8!$5*(%:&%3!2#$K!3*+!>5!*::5::5-!%+!&$*%+%+<!
;*3%(%&%5:!*:!25((!*:!%+!*3&1*(!;(%<4&/!=4%:!(5-!1:!&#!:A(%&!&45!2#$K!A5$;#$)*+35!95?5(!M!%+&#!&2#]!>*:5-!
#+!245&45$!2#$K!A5$;#$)*+35!%:!)5*:1$5-!%+!&45!:%)1(*&#$!?5$:1:!%+!$5?5+15!;(%<4&!e>#&4!#$%<%+*((8!
95?5(!Mg/!7#$!*?%*&%#+]!(5?5(:!#;!5?*(1*&%#+!3*+!>5!34*$*3&5$%R5-!%+!&4%:!2*8G!

k!95?5(!B/!05*:1$5:!A%(#&j:!#A%+%#+:!#$!*&&%&1-5:!*>#1&!&45!&$*%+%+<]!#;&5+!*::5::5-!%+!&45!
3(*::$##)!#$!#&45$!+#+\#A5$*&%#+*(!5+?%$#+)5+&/!95?5(!B!5?*(1*&%#+!%:!+#&!<5+5$*((8!
3#+35$+5-!2%&4!*::5::%+<!A5$;#$)*+35!#$!245&45$!&45!&$*%+%+<!A$#-135-!34*+<5/!
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k!95?5(!E/!05*:1$5:!)*:&5$8!#;!&45!3#)A#+5+&!:K%((:!*+-!K+#2(5-<5!1+-5$(8%+<!A%(#&!
A5$;#$)*+35!&4*&!2*:!&45!&*$<5&!#;!&$*%+%+<]!#;&5+!*::5::5-!%+!&45!+#+\#A5$*&%#+*(!
5+?%$#+)5+&!#;!&45!3(*::$##)/!

k!95?5(!M@/!05*:1$5:!A%(#&!#$!3$52!A5$;#$)*+35!%+!*!:%)1(*&#$!&4*&!4*:!*!;%-5(%&8!(5?5(!
*AA$#A$%*&5!&#!&45!3#)A5&5+3%5:!&4*&!*$5!>5%+<!5?*(1*&5-/!

k!95?5(!M'/!05*:1$5:!A%(#&!#$!3$52!A5$;#$)*+35!-1$%+<!*3&1*(!;(%<4&:/!

k!95?5(!Q/!05*:1$5:!*+!#$<*+%R*&%#+*(!A5$;#$)*+35!)5&$%3]!<5+5$*((8!*!)5&$%3!#;!
#A5$*&%#+*(!:*;5&8!#$!5;;%3%5+38/!

!
95?5(:!ÊQ!)*K5!1:5!#;!&45!A%(#&!A5$;#$)*+35!)5*:1$5:!-5:3$%>5-!%+!653&%#+!M!*+-!*--!#&45$:/!=45:5!
(5?5(:!*$5!3#+35$+5-!2%&4!)5*:1$%+<!34*+<5!*+-!5:&%)*&%+<!245&45$!&45!34*+<5!%:!A$#-135-!>8!
&$*%+%+</!Z5!-%:31::!A#::%>(5!-5:%<+:!;#$!&5:&%+<!&45!%)A*3&!#;!&$*%+%+<!%+!653&%#+!BL/!I1$!-%:31::%#+!
#;!&$*%+%+<!5?*(1*&%#+!)5&4#-:!%:!#$<*+%R5-!;$#)!(#25$!&#!4%<45$!(5?5(:/!
!
05*:1$5)5+&!%:!<5+5$*((8!5*:%5:&!*+-!(5*:&!5PA5+:%?5!*&!(#25$!(5?5(:h!%&!)*8!*(:#!>5!5*:%5:&!&#!
%-5+&%;8!%)A*3&!#+!:A53%;%3!:K%((:!*+-!K+#2(5-<5/!=*$<5&5-]!(#25$\(5?5(!)5*:1$5)5+&!#;!:A53%;%3!
3#)A#+5+&:!)*8!>5!?*(1*>(5!;#$!-%*<+#:%+<!245$5!&$*%+%+<!2*:!+#&!5;;53&%?5!*+-!;#$!%-5+&%;8%+<!
245$5!4%<45$!(5?5(:!#;!&$*%+%+<!:4#1(-!>5!;#31:5-/!J&!%:!#;&5+!%)A#$&*+&!&#!K+#2!245&45$!&45!&$*%+%+<!
-%-!+#&!34*+<5!&45!&*$<5&5-!:K%((:!*+-!K+#2(5-<5]!#$!245&45$!&*$<5&5-!:K%((:!*+-!K+#2(5-<5!25$5!+#&!
*!3$%&%3*(!(%)%&%+<!;*3&#$!;#$!A5$;#$)*+35/!05*:1$5)5+&!*&!4%<45$!(5?5(:!)*8!>5!)#:&!%)A#$&*+&!;#$!
A#(%38!-53%:%#+:]!:134!*:!245&45$!&45!&$*%+%+<!A$#<$*)!:4#1(-!>5!$5&*%+5-!*+-!*-#A&5-!)#$5!2%-5(8/!!
!
=$*%+%+<!5?*(1*&%#+!>5+5;%&:!;$#)!3##$-%+*&5-!-5:%<+!#;!)5*:1$5)5+&!*&!)1(&%A(5!(5?5(:/!J&!%:!*(:#!
1:5;1(!%;!&45!A$#<$*)!5?*(1*&%#+!A(*+!3*+!>5!3##$-%+*&5-!2%&4!5?*(1*&%#+:!3#+-13&5-!*:!A*$&!#;!&45!
&$*%+%+<!*+-!2%&4!-*&*!3#((53&%#+!*3$#::!&45!*%$(%+5/!7#$!5P*)A(5]!:1$?58:!*:K%+<!A*$&%3%A*+&:!*>#1&!
24*&!*:A53&:!#;!&$*%+%+<!25$5!:&$#+<!#$!25*K!*$5!>5&&5$!-#+5!24%(5!)5)#$8!;#$!&45!&$*%+%+<!5?5+&:!%:!
$535+&/!71$&45$]!:134!:1$?58:!)*8!> 5!?*(1*>(5!;#$!<1%-%+<!&$*%+%+<!)#-%;%3*&%#+/!=41:]!&4%:!*:A53&!#;!
5?*(1*&%#+!)%<4&!>5!3#+-13&5-!*:!A*$&!#;!&45!-5(%?5$8!#;!&$*%+%+</!
!
4. Measures of Monitoring Performance  
4.1. The Importance of Measuring Performance 

@!&$*%+%+<!A$#<$*)!%:!1:1*((8!)#&%?*&5-!>8!&45!<#*(!#;!%)A$#?%+<!;(55&!#A5$*&%#+:!%+!:#)5!$5:A53&]!
:134!*:!%)A$#?%+<!;(55&!:*;5&8/![#25?5$]!&45!)#:&!3#))#+!)5*:1$5:!#;!;(55&!:*;5&8o *33%-5+&:!*+-!
%+3%-5+&:o *$5!$*$5!*+-]!&45$5;#$5]!*$5!+#&!:5+:%&%?5!)5*:1$5:/!=41:]!*!$*+<5!#;!A5$;#$)*+35!
)5*:1$5:!*+-!&*:K:!*$5!+55-5-/!C5$;#$)*+35!)5*:1$5:!$5(5?*+&!&#!)#+%&#$%+<]!%+!&45!3#+&5P&!#;!
%+&5$;*35!5?*(1*&%#+!*$5!*(:#!-%:31::5-!%+!'%(()*+]!01)*2]!*+-!75*$8]!ELBH/!
!
@::5::)5+&!#;!)#+%&#$%+<!%:!3#)A(%3*&5-!>53*1:5!)134!#;!)#+%&#$%+<!%:!3#<+%&%?5]!*+-!+#&!*!)*&&5$!
#;!4%<4(8!?%:%>(5!*3&%#+:!*:!%+!)*+1*(!3#+&$#(/!@&!*!?5$8!>$#*-!(5?5(]!&45!A$%)*$8!&8A5:!#;!
A5$;#$)*+35!)5*:1$5:!;#$!*::5::%+<!)#+%&#$%+<!5;;53&%?5+5::!3#+35$+!24*&!&45!A%(#&!:*8:!*+-!24*&!
%+;#$)*&%#+!:55K%+<!#$!3#+&$#(!*3&%#+:!&45!A%(#&!&*K5:/!0#+%&#$%+<!?5$8!)134!3#+35$+:!*2*$5+5::!
*+-!%+&5+&h!*:K%+<!;#$!*!?5$>*(!$5A#$&!%:!&8A%3*((8!*!?5$8!5;;%3%5+&!2*8!#;!<5&&%+<!%+;#$)*&%#+/!=*(K%+<!
*>#1&!24*&!%:!%+!*2*$5+5::!#$!24*&!&45!A%(#&!%:!&$8%+<!&#!-#!1:1*((8!%:!*!4%<4(8!A$*3&%35-!*3&%?%&8!&4*&!
-#5:!+#&!%+&5$;5$5!2%&4!&45!*?%*&%#+!&*:K:h!5?*(1*&#$:!:4#1(-]!4#25?5$]!>5!*(5$&!&#!*+8!5?%-5+35!#;!
5P35A&%#+!&#!&4%:!A*&&5$+/!J+!*--%&%#+]!?5$>*(\$5A#$&:!*>#1&!24*&!&45!A%(#&!K+#2:!*>#1&!:#)5!&#A%3]!
:134!*:!*1&#;(%<4&!)#-5:]!3*+!>5!?*(1*>(5/!f#+?5$>*(!>54*?%#$:!*$5!%+;#$)*&%?5!%;!&458!*$5!
%+&5+&%#+*(]!-%:3$%)%+*&%?5!*3&%#+:h!&4*&!%:]!&458!2#1(-!#+(8!*+-!$5(%*>(8!>5!&*K5+!%+!*!:A53%;%3!
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3#+&5P&]!%;!*+-!#+(8!%;!&45!A%(#&!4*-!*!A*$&%31(*$!*2*$5+5::!#$!%+&5+&/!=45:5!?5$>*(!*+-!+#+?5$>*(!
%+&5+&%#+*(]!-%:3$%)%+*&%?5!*3&%#+:!eJ"@:g!3*+!>5!*::5::5-!;#$!b1*(%&8!*+-!;#$!:A55-/!!
!
J+;#$)*&%#+!*>#1&!245$5!&45!A%(#&!%:!(##K%+<]!*+-!245$5!+#&!(##K%+<]!)*8!A$#?%-5!:1AA(5)5+&*(!
%+;#$)*&%#+!*>#1&!)#+%&#$%+</!@!?*$%5&8!#;!A48:%#(#<%3*(!)5*:1$5:!*$5!1+-5$!%+?5:&%<*&%#+/!
[#25?5$]!25!:1:A53&!&45:5!)5*:1$5:!*$5!+#&!(%+K5-!-%$53&(8!5+#1<4!&#!)#+%&#$%+<]!*2*$5+5::]!#$!
1+-5$:&*+-%+<!&#!1:5!&45)!%+!5?*(1*&%#+!#;!&$*%+%+<!A$#<$*):/!@!-%:&%+3&!&4#1<4!$5(*&5-!b15:&%#+!
*>#1&!&45!1:5!#;!585\&$*3K%+<!3#+35$+:!245&45$!A$#?%-%+<!:134!-*&*!;#$!*+!%+-%?%-1*(!A%(#&!&#!&45%$!
&$*%+5$d5?*(1*&#$!%)A$#?5:!&45!&$*%+5$j:!*>%(%&8!&#!*::5::!&45!%+-%?%-1*(j:!)#+%&#$%+<!:K%((/!
!
4.2. The Strategies and Issues for Measuring Performance 

J&5$K13./>$#&4&*)<$3''7&'$1*$'/*)/&=3&'$3.;<7&.+&$/,&$7'&;7<.&''$1;$:&*;1*%).+&$%&)'7*&%&./>$9,&'&$
3.+<78&$*&)<3'%$4'$83)=.1'/3+3/5$1;$&4)<7)/31.$+1./&H/D$4)*3)/31.$3.$83;;3+7</5$1;$3/&%'$1*$/)'@'D$
)''&''%&./$1;$)$;)+/1*$B,&.$/,)/$;)+/1*$3'$<3%3/3.=$:&*;1*%).+&D$%&)'7*3.=$=&.&*)<3C)/31.D$).8$
83)=.1'/3+3/5$1;$'+&.)*31'>$2'&$1;$%7</3:<&$%&)'7*&'$B3/,$+1%:<&%&./)*5$'/*&.=/,'$3'$4)<7)E<&>$
!
4.2.1. Use Multiple Types of Evaluation Context 
0*+8!#;!&45!:*)5!*:A53&:!#;!A5$;#$)*+35!3*+!>5!)5*:1$5-!%+!-%;;5$5+&!5?*(1*&%#+!5+?%$#+)5+&:]!>1&!
:%)A(5!?5$:1:!3#)A(5P!5+?%$#+)5+&:!4*?5!-%;;5$5+&!>5+5;%&:/!6%)A(5$!3#+&5P&:!%+!)#$5!3#+:&$*%+5-!
5+?%$#+)5+&:!*((#2!)#$5!-%*<+#:&%3!*+-!;*:&5$!*::5::)5+&!#;!:A53%;%3!*:A53&:!#;!3#)A5&5+35/!J+!
3#+&$*:&]!%;!A5$;#$)*+35!%:!A##$!%+!*!3#)A(5P!3#+&5P&!:134!*:!*!$5?5+15!;(%<4&]!%&!)*8!>5!?5$8!4*$-!&#!
-%*<+#:5!24*&!3#)A5&5+3%5:!*$5!(*3K%+</!71$&45$]!24%(5!&45!3#)A(5P!5+?%$#+)5+&:!#;!*3&1*(!;(%<4&!
*((#2!5PA#:1$5!&#!&45!;1((!2#$K!-5)*+-:]!&458!)*8!+#&!A$#?%-5!&45!#AA#$&1+%&%5:!&#!*::5::!:A53%;%3!
:K%((:/!7#$!5P*)A(5]!#AA#$&1+%&%5:!&#!A$*3&%35!)*+*<5)5+&!#;!5)5$<5+3%5:!%+!*3&1*(!;(%<4&!*$5!
5P&$*#$-%+*$%(8!$*$5/!@3&%?5!(5*$+%+<!5+?%$#+)5+&:]!*+-!A*$&%31(*$(8!:%)1(*&#$:]!*(:#!A$#?%-5!
A#25$;1(!*::5::)5+&!&##(:!245$5!&*:K!3#+&5P&!*+-!-1$*&%#+!3*+!>5!?*$%5-!;$#)!*+%)*&5-!`:+%AA5&:a!
&#!;(%<4&\(5+<&4!A$*3&%35/!X:1*((8]!)5*:1$5)5+&!%+!)1(&%A(5!3#+&5P&:!*+-!(5?5(:!%:!?*(1*>(5!%+!
*::5::%+<!5;;53&%?5+5::!#;!*!&$*%+%+<!A$#<$*)/!J)A#$&*+&(8]!A$5?%#1:(8!3#((53&5-!-*&*!)*8!*(:#!>5!
*?*%(*>(5!*:!A*$&!#;!&45!&$*%+%+<!A$#<$*)!%&:5(;!*+-!3*+!>5!1:5-!;#$!A$#<$*)!5?*(1*&%#+/!
!
4.2.2. Use Items that Vary in Difficulty 
'53*1:5!%+-%?%-1*(!A%(#&:!?*$8!%+!&45%$!A*&&5$+!*+-!(5?5(!#;!3#)A5&5+3%5:]!4*?%+<!*::5::)5+&!&*:K:!
*&!-%;;5$5+&!(5?5(:!#;!-%;;%31(&8!%:!%+;#$)*&%?5/!=45$5!3*+!>5!5P35A&%#+:!&#!&4%:!$1(5!#;!&41)>h!%;!
&45$5!%:!*!:4*$A!`A*::a!3$%&5$%#+!*+-!*((!&4*&!)*&&5$:!%:!*::5::%+<!245&45$!A5$;#$)*+35!;*((:!*>#?5!
#$!>5(#2!&4%:!A#%+&]!&45+!&5:&%+<!3#+35+&$*&5-!*$#1+-!&45!3$%&5$%#+!)*8!>5!*AA$#A$%*&5/![#25?5$]!
25!-#1>&!&4*&!3$%&5$%*!#;!&4%:!:#$&!25((!-5;%+5-!;#$!)#+%&#$%+<!:K%((/!@::5::)5+&!)*8!>5!)#:&!
5;;53&%?5!%;!&*:K:!?*$8!%+!-%;;%31(&8/!7#$!5P*)A(5]!*::5::)5+&!&*:K:!*+-!:35+*$%#:!&#!)#+%&#$!3*+!
?*$8!%+!&45!&8A5!#;!34*((5+<5!e#$!?*$%*+35g]!:134!*:!25*&45$]!&5$$*%+]!3$52!*+-!%+!4#2!4*$-!*!
A$#>(5)!%:!&#!$53#<+%R5!*+-!1+-5$:&*+-/!!
!
4.2.3. Use Conditions Where Performance Actually Depends on the Target Competence 
=#!&5:&!*!:A53%;%3!3#)A5&5+35]!A5$;#$)*+35!#+!&45!&*:K!+55-:!&#!>5!4%<45$!e#$!(#25$g!245+!&4*&!
3#)A5&5+35!%:!4%<45$!e#$!(#25$g/!J;!:#)5!-%;;5$5+&!;*3&#$!%:!24*&!%:!(%)%&%+<!A5$;#$)*+35]!&45!&*:K!
2#+j&!>5!)5*:1$%+<!&45!&*$<5&!3#)A5&5+35/!7#$!5P*)A(5]!%;!*!2*$+%+<!%+!*!35$&*%+!&*:K!3*++#&!>5!
$5*-]!&45!&*:K!2#+j&!>5!)5*:1$%+<!4#2!25((!&45!)5::*<5!%:!1+-5$:&##-!*+-!%;!&45!<#*(!%:!*::5::%+<!
#?5$*((!)#+%&#$%+<!:K%((!%+!*!:%)1(*&#$]!A5$;#$)*+35!:4#1(-!+#&!>5!(%)%&5-!>8!&45!$5b1%$5)5+&!;#$!
4%<4(8!5PA5$&!)*+1*(!;(8%+<!:K%((:/!6%)%(*$(8]!%;!*!)5*:1$5!#;!*2*$5+5::!$5b1%$5:!&4*&!*!A%(#&!$5A#$&!
:#)5&4%+<!*&!&45!5+-!#;!&45!5?5+&]!A5$;#$)*+35!%:!(%K5(8!(%)%&5-!>8!;#$<5&&%+<!*+-!+#&!>8!24*&!2*:!
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+#&%35-!%+!&45!)#)5+&/!J+!*--%&%#+!&#!>5%+<!:A53%;%3!&#!&45!&*$<5&!3#)A5&5+35]!A5$;#$)*+35!#+!&45!
)5*:1$5!:4#1(-!+#&!>5!&##!4%<4!#$!&##!(#2h!`35%(%+<a!*+-!`;(##$a!5;;53&:!:4#1(-!>5!*?#%-5-/!J;!
?%$&1*((8!*((!A%(#&:!*$5!*($5*-8!:3#$%+<!?5$8!25((!#+!*!A*$&%31(*$!)5*:1$5!>5;#$5!&$*%+%+<]!&45$5!%:!+#!
$##)!&#!)5*:1$5!%)A$#?5)5+&h!&45!&*:K!*:!)5*:1$5-!&4%:!2*8!%:!&##!5*:8/!C5$4*A:!&45!)5*:1$5!3*+!
>5!34*+<5-h!;#$!5P*)A(5]!1:%+<!:A55-!$*&45$!&4*+!3#$$53&+5::]!%;!:A55-!%:!*3&1*((8!%)A#$&*+&!;#$!&45!
&*:K/!F#+?5$:5(8]!%;!&45!&*:K!%:!?5$8!-%;;%31(&!%&!)*8!+#&!$5;(53&!%)A$#?5)5+&]!5?5+!%;!1+-5$(8%+<!:K%((:!
-%-!-5?5(#A/!X+$5(*&5-!3#+&5P&1*(!;*3&#$:!3*+!>5!1:5-!&#!)#-1(*&5!&*:K!-%;;%31(&8!24%(5!:&%((!5+:1$%+<!
:5+:%&%?%&8!&#!&45!&*$<5&!:K%((h!;#$!5P*)A(5]!&*:K:!*::5::%+<!245&45$!3$%&%3*(!34*+<5:!*$5!+#&%35-!3*+!>5!
)*-5!)#$5!-%;;%31(&!>8!*--%+<!A#&5+&%*((8!-%:&$*3&%+<!&*:K:!&4*&!)1:&!>5!)*+*<5-]!&41:!A$#-13%+<!
4%<4!2#$K(#*-/!!
!
4.2.4. Consider the Similarity between Activities in Training and in Program Assessment 
O?*(1*&%#+!#;!&$*%+%+<!A$#<$*):!:4#1(-!*::5::!>#&4!4#2!25((!A%(#&:!(5*$+5-!:A53%;%3!)#+%&#$%+<!
:&$*&5<%5:!&*1<4&!;#$!:A53%;%3!&8A5:!#;!:%&1*&%#+:!*+-!4#2!25((!A%(#&:!)#+%&#$!%+!:%&1*&%#+:!;#$!24%34!
&458!25$5!+#&!:A53%;%3*((8!&$*%+5-/!C$#;%3%5+38!%:!%)A#$&*+&!>#&4!%+!:%&1*&%#+:!2%&4!5:&*>(%:45-]!<##-!
)#+%&#$%+<!:&$*&5<%5:]!*+-!%+!1+;*)%(%*$!:%&1*&%#+:/!I>?%#1:(8]!+#&!*((!:%&1*&%#+:!3*+!>5!%+3(1-5-!%+!
&$*%+%+<]!*+-!&45!*>%(%&8!&#!<5+5$*(%R5!&#!*!2%-5$!$*+<5!#;!:%&1*&%#+:!%:!%)A#$&*+&!&#!*::5::!eN#&5:K58!
5&!*(/]!ELBHg/!
!
4.2.5. Scenario Design is Critical Across Measures 
=45!&*:K!*+-!:%&1*&%#+!%+!24%34!>54*?%#$:!*$5!#>:5$?5-!*$5!35+&$*(!&#!&45!5;;53&%?5!1:5!#;!&45:5!
)5*:1$5:/!Z5!$5;5$!&#!&45!&*:K\:%&1*&%#+!3#)>%+*&%#+!*:!*!:35+*$%#!e01)*2!5&!*(/]!ELBH*g!*+-!1:5!
&4%:!&5$)!?5$8!>$#*-(8]!*AA(8%+<!%&!&#!3(*::$##)!5P5$3%:5:!*+-!&#!5?5+&:!%+!$5?5+15!;(%<4&/!`O?5+&!
:5&:a!%+!@TC\>*:5-!-5:%<+!#;!(%+5!#A5$*&%#+*(!:%)1(*&%#+!e9I6g!5?5+&:!3#$$5:A#+-!&#!-%*<+#:&%3!
A*$&:!#;!:35+*$%#:!%+!&45!3#+&5P&!#;!:%)1(*&#$\>*:5-!A%(#&!5?*(1*&%#+/!7$#)!&45!A5$:A53&%?5!#;!
&$*%+%+<!A$#<$*)!5?*(1*&%#+]!&45!<#*(!%:!&#!*::5::!3#)A5&5+3%5:!*3$#::!*!:&$*&5<%3*((8!:5(53&5-]!
>$#*-!:*)A(%+<!#;!:35+*$%#:/!=45:5!2%((!-%;;5$!-5A5+-%+<!#+!&45!*:A53&!#;!)#+%&#$%+<!A5$;#$)*+35!
&#!>5!*::5::5-/!!
!
4.2.6. Open Response and Closed Response have Complementary Strengths 
=45$5!*$5!&$*-5#;;:!%+!4#2!5*:8!%&!%:!&#!3#((53&!*+-!:3#$5!*!&*:K!*+-!4#2!%+;#$)*&%?5!%&!)*8!>5/!
U5+5$*&%?5!e#$!#A5+!$5:A#+:5g!&*:K:!*$5!#;&5+!)#$5!%+;#$)*&%?5!>1&!&*K5!)#$5!&%)5!&#!-#!*+-!*$5!
4*$-5$!&#!:3#$5!&4*+!34#%35!e#$!3(#:5-!$5:A#+:5g!&*:K:/!U5+5$*&%?5!&*:K:!*$5!&*:K:!(%K5!$53*((!#;!
:&1-%5-!)*&5$%*(!#$!A$5-%3&%+<!*!:5b15+35!#;!5?5+&:/!F4#%35!&*:K:!*$5!&*:K:!(%K5!$53#<+%&%#+!#;!
245&45$!#$!+#&!*!:&1-%5-!;*3&!%:!&$15!#$!24%34!#;!&2#!5PA(*+*&%#+:!%:!3#$$53&/!F#+&$#(!&*:K:!)*8!*3&!
(%K5!34#%35!&*:K:!%;!&45!*3&%#+!:A*35!%:!:)*((!*+-!25((\-5;%+5-]!:134!*:!34#%35!>5&255+!&2#!*1&#;(%<4&!
)#-5:h!*(&5$+*&%?5(8]!%;!&45!*3&%#+!:A*35!%:!+#&!25((\-5;%+5-!#$!%:!(*$<5]!&45!A%(#&!)1:&!<5+5$*&5!&45!
+55-5-!>54*?%#$!+#&!c1:&!$53#<+%R5!24%34!#;!&2#!e#$!*!;52g!*(&5$+*&%?5:!%:!3#$$53&/!U5+5$*&%?5!&*:K:!
*$5!A*$&%31(*$(8!45(A;1(!245+!-5?5(#A%+<!%&5):!#$!245+!$5:5*$345$:!*$5!1+:1$5!24*&!*:A53&:]!
:%&1*&%#+:]!*+-!*3&%?%&%5:!2%((!>5!5*:8!#$!4*$-/!=#!>5!1:5;1(]!34#%35!&*:K:!4*?5!&#!25((!3*(%>$*&5-!&#!
24*&!A%(#&:!-#!*+-!-#!+#&!K+#2/!
!
4.3. Program Effectiveness: Training of Mental Models and Heuristics 

U5+5$*(!#A5$*&%#+*(!K+#2(5-<5!*+-!K+#2(5-<5!45(-!%+!)5+&*(!)#-5(:!*$5!3$%&%3*(!&#!-5?5(#A!*!
:%&1*&%#+!)#-5(/!O;;53&%?5!)#+%&#$%+<!-5A5+-:!#+!1+-5$:&*+-%+<!4#2!&4%+<:!2#$K/!=4%:!5+*>(5:!
5PA(*%+%+<!24*&!4*:!4*AA5+5-]!A$#c53&%+<!&#!24*&!2%((!4*AA5+!%+!&45!;1&1$5]!*+-!%-5+&%;8%+<!$5(5?*+&!
*3&%#+:/!Y5$>*(!5PA(*+*&%#+:!A$#?%-5!#+5!&8A5!#;!#>:5$?*>(5!>54*?%#$!&4*&!3*+!>5!)5*:1$5-!*+-!
3#)A*$5-!>5&255+!A%(#&:]!2%&4!*+-!2%&4#1&!&45!&$*%+%+<!>5%+<!5?*(1*&5-/!!
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65?5$*(!&8A5:!#;!K+#2(5-<5!3#+&$%>1&5!&#!1+-5$:&*+-%+</!05+&*(!)#-5(:!A$#?%-5!*+!#$<*+%R5-]!%;!
%+3#)A(5&5]!3*1:*(!)#-5(!#;!:#)5!*:A53&!#;!&45!-#)*%+/!"#)*%+!5PA5$&%:5!-5A5+-:!#+!)5+&*(!
)#-5(:!;#$!4#2!:8:&5):!2%&4%+!&45!*%$A(*+5!2#$K]!;(%<4&!-8+*)%3:!#;!&45!*%$A(*+5!*:!*!24#(5]!
#A5$*&%#+!%+!&45!*%$:A*35]!25*&45$]!*+-!)#$5/!@::5::%+<!&45!3#+&5+&!*+-!1:5!#;!)5+&*(!)#-5(:!3*+!>5!
*+!%)A#$&*+&!5?*(1*&%#+!<#*(/!J+!*--%&%#+!&#!)5+&*(!)#-5(:]!5PA5$&!)#+%&#$%+<!-$*2:!#+!*!?*$%5&8!#;!
451$%:&%3:o :134!*:!&45!&4$55\&#\#+5!$1(5!;#$!-5:35+&!$*&5]!*-?%35!;$#)!#&45$!A%(#&:]!*+-!)5)#$8!;#$!
A*$&%31(*$!*$$%?*(:/!=45:5!)*8!>5!*3b1%$5-!%+;#$)*((8!#$!%+!&$*%+%+</!J&!%:!+#&!;5*:%>(5!&#!*::5::!*((!&45!
%)A#$&*+&]!$5(5?*+&!K+#2(5-<5!*+-!:K%((/!=45$5;#$5]!5?*(1*&%#+!:4#1(-!&*$<5&!&4#:5!&#A%3:!)#:&!
%)A#$&*+&!;#$!&45!&$*%+%+<!A$#<$*)!&#!%)A$#?5]!A5$4*A:!>53*1:5!A%(#&:!:4#2!<$5*&5:&!-5;%3%&!#+!&45:5!
&#A%3:!#$!>53*1:5!&458!*$5!+52/!!
!
4.3.1. Measure of Fact Recall or Recognition 
05)#$8!;#$!>*:%3!3#)A#+5+&:!#;!K+#2(5-<5!3*+!>5!*::5::5-!&4$#1<4!$53#<+%&%#+!e3(#:5-!$5:A#+:5]!
34#%35!&*:Kg!#$!$53*((!e#A5+!$5:A#+:5]!<5+5$*&%?5!&*:Kg/!7#$!5P*)A(5]!*!)1(&%A(5\34#%35!&5:&!3#1(-!
A$#?%-5!*!$53#<+%&%#+!&5:&!#;!;*3&1*(!K+#2(5-<5!*>#1&!4#2!&45!*1&#;(%<4&!:8:&5)!2#$K:/!,53#<+%&%#+!
&*:K:!4*?5!&45!*-?*+&*<5!#;!>5%+<!?5$8!5*:8!&#!:3#$5!*+-!3*+!>5!-5:%<+5-!&#!$5b1%$5!*!A%(#&!&#!
-%:3$%)%+*&5!&45!3#$$53&!*+:25$!;$#)!#&45$!A(*1:%>(5!34#%35:/!@!$53*((!&5:&!3#1(-!*:K!;#$!A%(#&:!&#!
2$%&5!-#2+!>*:%3!;*3&:!*>#1&!4#2!*!)#1+&*%+!$*+<5!*;;53&:!2%+-!A*&&5$+]!#$!24*&!&45!$1(5!#;!&41)>!%:!
;#$!5:&%)*&%+<!;5*:%>(5!-5:35+&/!,53*((!&*:K:!$5b1%$5!)#$5!#;!&45!A%(#&!*+-!#;&5+!*$5!)#$5!$5*(%:&%3!>1&!
*$5!*(:#!4*$-5$!&#!:3#$5/!
!
4.3.2. Measure of Explaining a Situation 
U5+5$*&%+<!*+!5PA(*+*&#$8!&5P&!#$!-%*<$*)!$5b1%$5:!3##$-%+*&%+<!*+-!$5(*&%+<!)1(&%A(5!;*3&:]!*+-!&41:!
&5:&:!*!-55A5$!1+-5$:&*+-%+<!&4*+!$53*((!#$!$53#<+%&%#+/!@+!5PA(*+*&%#+!&*:K!)*8!>5!;$*)5-!*:!
&5*34%+<!:#)5&4%+<!&#!*+!%+5PA5$%5+35-!A%(#&/!I;&5+]!%&!%:!1:5;1(!&#!$5b15:&!$5(*&%?5(8!3#+:&$*%+5-!
5PA(*+*&%#+:!#$!&#!5PA(*%+!*!A*$&%31(*$!3#+&$*:&!#$!-%;;5$5+35/!@!&5:&!)%<4&!*:K!4#2!-%;;5$5+35!%+!
A5$;#$)*+35!#$!*%$A(*+5!>54*?%#$!%:!*;;53&5-!>8!-%;;5$5+35:!>5&255+!&2#!?5$&%3*(!*1&#;(%<4&!)#-5:]!
#$!&#!5PA(*%+!&45!$*&%#+*(5!;#$!4#2!@=F!)*+*<5:!&$*;;%3!;#$!)5$<%+<!6=@,6!2%&4!-%;;5$5+&!&$*;;%3!
(5?5(:/!F#+35A&!)*A:!*$5!#+5!2*8!&#!*:K!;#$!&45!3#+&5+&!#;!*!)5+&*(!)#-5(]!>1&!3#+35A&!)*A:!*$5!
1:1*((8!1+;*)%(%*$!*+-!?5$8!1+3#+:&$*%+5-h!*:K%+<!;#$!5PA(*+*&%#+:!:55):!&#!>5!*!)#$5!+*&1$*(!
)5&4#-/!J+!*--%&%#+!&#!A$#?%-%+<!5PA(*+*&%#+:!&4*&!-$*2!#+!<5+5$*(!)5+&*(!)#-5(:]!A%(#&:!3*+!*(:#!>5!
<%?5+!*!:%&1*&%#+!*+-!*:K5-!&#!`5PA(*%+!248!&4%:!4*AA5+5-a!#$!248!:#)5!:&*&5!#331$$5-/!=45!
:%&1*&%#+!)*8!>5!A$#?%-5-!%+!*!-5:3$%A&%#+]!*!:5$%5:!#;!-%:A(*8:]!*+!*+%)*&%#+]!#$!*!?%-5#/!=45!
:%&1*&%#+!)*8!*(:#!>5!&*K5+!;$#)!*!:%)1(*&#$!#$!*3&1*(!;(%<4&!*+-!&45!A%(#&!*:K5-!&#!5PA(*%+!*!:A53%;%3!
*:A53&!#$!:%&1*&%#+!%+!-5>$%5;%+</!=4%:!&*:K!3*A%&*(%R5:!#+!&45!;*)%(%*$!*3&%?%&8!#;!-5>$%5;%+<!>1&!
5+<*<5:!&4*&!*3&%?%&8!#+!*!e:5&!#;g!:&*+-*$-!:%&1*&%#+:/!=45!A%(#&!)%<4&!>5!*:K5-!&#!`5PA(*%+a!&45!
24#(5!5?5+&!e*:!)%<4&!4*AA5+!%+!*!+#$)*(!&$*%+%+<!-5>$%5;g!#$!)%<4&!>5!*:K5-!&#!5PA(*%+!*!:A53%;%3!
&$%<<5$!#$!A(*++5-!*:A53&!e;#$!5P*)A(5]!&45!5;;53&:!#;!*!)#-5!34*+<5!%+!*!A*$&%31(*$!3#+&5P&g/!
!
4.3.3. Measure of Prediction from a Situation 
OPA(*+*&%#+!*+-!A$5-%3&%#+!*$5!3(#:5(8!$5(*&5-!>1&!A$5-%3&%#+!&*:K:!;#31:!#+!n24*&!2%((!4*AA5+!+5P&j!
;$#)!*!35$&*%+!&8A5!#;!:%&1*&%#+/!'#&4!A$#35::5:!*$5!%)A#$&*+&!&#!)#+%&#$%+</!62%&34!%+!A5$:A53&%?5!
;$#)!24*&!4*:!4*AA5+5-!&#!24*&!2%((!4*AA5+!%:!1:5;1(/!J;!*!A%(#&!4*:!5PA(*%+5-!*!A*:&!5?5+&!
%+3#$$53&(8]!&4%:!2%((!5*:%(8!(5*-!&#!%+*331$*&5!A$#c53&%#+!#;!24*&!3*+!4*AA5+!+5P&]!*:!25((!*:!
A$#)A&%+<!&45!2$#+<!b15:&%#+:/!7#31:%+<!c1:&!#+!24*&!4*AA5+:!%))5-%*&5(8!+5P&!2%((!)*K5!&45!&*:K!
)#$5!3#+:&$*%+5-/!C$5-%3&%#+:!3*+!>5!*:K5-!*>#1&!&45!#?5$*((!:%&1*&%#+!#$!*>#1&!A*$&%31(*$!?*$%*>(5:/!
C$5-%3&%#+!&*:K:!3*+!>5!;$*)5-!*>#1&!<5+5$*(!&8A5:!#;!:%&1*&%#+:!*+-!-$*2!#+!*!)5+&*(!)#-5(/!@+!



 
23 

5P*)A(5!#;!*!<5+5$*(!A$5-%3&%#+!b15:&%#+!%:!45$5G!J;!8#1!*$5!+5?5$!3(5*$5-!&#!&45!3$1%:5!*(&%&1-5!%+!&45!
;(%<4&!A(*+!*+-!2%&4#1&!A%(#&!%+&5$?5+&%#+]!24*&!*1&#;(%<4&!?5$&%3*(!)#-5:!2%((!8#1!:5b15+35!&4$#1<4!
;$#)!3(%)>!&#!*AA$#*34/!
!
C$5-%3&%#+:!3*+!>5!?5$8!:A53%;%3!*+-!-$*2!#+!&45!31$$5+&!:%&1*&%#+!)#-5(]!*:!45$5G!J;!8#1$!;(%<4&!A(*+!
:A53%;%5:!*!3$1%:5!*(&%&1-5!#;!79MML!*+-!&#A!#;!-5:35+&!#331$:!*&!pp!2*8A#%+&]!>1&!8#1!25$5!+5?5$!
3(5*$5-!*>#?5!79MBL]!24*&!)#-5!2%((!8#1!>5!*&!pp!2%&4#1&!A%(#&!3#+&$#(!*3&%#+_!
!
4.3.4. Measuring Model Selection 
65(53&%+<!$5(5?*+&!)5+&*(!)#-5(:!&#!%+%&%*(%R5!e#$!1A-*&5g!*!:%&1*&%#+!)#-5(]!>1%(-%+<!*!$5(*&5-!
:%&1*&%#+!)#-5(]!*+-!$53#<+%R%+<!*!)%:)*&34!>5&255+!&45!31$$5+&!:%&1*&%#+!*+-!&45!1+-5$(8%+<!
)5+&*(!)#-5(!e#$!;$*)5g!*$5!*((!%)A#$&*+&!A*$&:!#;!5PA5$&%:5/!O;;53&%?5!)#+%&#$%+<!-5A5+-:!>#&4!#+!
*3&%?*&%+<!*!)5+&*(!)#-5(!&4*&!%:!$5(5?*+&!&#!&45!31$$5+&!:%&1*&%#+!*+-!$53#<+%R%+<!%;!&45!1+-5$(8%+<!
)5+&*(!)#-5(!+#!(#+<5$!)*&345:!&45!31$$5+&!:%&1*&%#+/!7*%(1$5!#+!*+8!3#)A#+5+&!%+!&45!)#+%&#$%+<!
383(5!)*8!>5!3*1:5-!>8!>1%(-%+<!&45!:%&1*&%#+!)#-5(!#+!*+!%+*AA$#A$%*&5!)5+&*(!)#-5(/!05*:1$%+<!
&45!)#-5(!:5(53&%#+!A$#35::!%:!-%;;%31(&!&#!*::5::!>1&!)*8!3#+:%:&!#;!&2#!A4*:5:G!*g!$53#<+%&%#+!&4*&!
&45!31$$5+&!;$*)5!;#$!3$5*&%+<!5PA53&*&%#+:!%:!*)%::!*+-!>g!*-#A&%#+!#;!*!>5&&5$!)*&34%+<!*(&5$+*&%?5!
;$*)5]!#$!A5$4*A:!&45!`)5&*!;$*)5a!#;!`J-5+&%;8!24*&!%:!<#%+<!#+/a!6&*$&(5!*+-!:1$A$%:5!3*+!%+-%3*&5!
$53#<+%&%#+!&4*&!&45!31$$5+&!)#-5(!e#$!`;$*)5ag!-#5:!+#&!;%&]!*+-!&45!:1>:5b15+&!$5%+&5$A$5&*&%#+!)*8!
$5?5*(!&45!A$#35::!#;!)#-5(!:5(53&%#+/!6&*$&(5!*+-!:1$A$%:5!4*?5!>55+!)5*:1$5-!%+!:%)1(*&#$!:&1-%5:/!
=45$5!*$5!e*&!(5*:&g!&2#!-%:&%+3&!A*&4:!;#$!A$#-13%+<!:1$A$%:5/!7%$:&]!*!:%&1*&%#+!&4*&!%:!%+!A$%+3%A(5!
4%<4(8!A$5-%3&*>(5!)%<4&!:1$A$%:5!*!A%(#&!2%&4!*!-5;%3%5+&!:%&1*&%#+!)#-5(h!&45!)#-5(!)%<4&!+#&!
%+3(1-5!&45!%+;#$)*&%#+!+55-5-!&#!)*K5!&45!A$5-%3&%#+!e6*$&5$!i!Z##-:]!BHHSg/!7#$!5P*)A(5]!
1+5PA53&5-!;*%(1$5!&#!-5:35+-!)%<4&!$5?5*(!A$#>(5):!%+!&45!A%(#&j:!)5+&*(!)#-5(!#;!*1&#;(%<4&!
:8:&5):!#$!#;!4#2!&458!*$5!5+<*<5-!%+!&45!31$$5+&!:%&1*&%#+/!653#+-]!&45!5P&5$+*(!:%&1*&%#+!)%<4&!
1+;#(-!1+A$5-%3&*>(8!%+!2*8:!&4*&!34*+<5!24*&!)#-5(!%:!$5(5?*+&h!;#$!5P*)A(5]!25*&45$!3#+-%&%#+:!#$!
5b1%A)5+&!;*%(1$5:!)%<4&!$5b1%$5!$5c53&%#+!#;!&45!*3&%?5!)#-5(!*+-!$5A(*3%+<!2%&4!*!)#-5(!&4*&!>5&&5$!
;%&:!&45!34*+<5-!3#+-%&%#+:/!@:!$5:5*$34!#+!:&*$&(5!*+-!:1$A$%:5!A$#<$5::5:!e9*+-)*+!5&!*(/]!ELBDg]!
)5*:1$5:!#;!:&*$&(5]!:1$A$%:5]!*+-!$53#?5$8!2%((!>5!%)A#$&*+&!A5$;#$)*+35!)5*:1$5:!#;!)#+%&#$%+</!
!
4.4. Program Effectiveness: Training Monitoring Proficiency throughout the 

Monitoring Cycle 

Z5!4*?5!(*>5(5-!&45!)#-5(!1A-*&%+<!A$#35::!*:!&45!)#+%&#$%+<!383(5]!>1&!)#$5!*331$*&5(8!%&!:4#1(-!
>5!&4#1<4&!#;!*:!*!:A%$*(h!&4*&!%:]!24%(5!&45!<5+5$*(!&8A5:!#;!A$#35::%+<!$5A5*&]!&45!:%&1*&%#+!)#-5(!
5?#(?5:!2%&4!5*34!(##A/!05*:1$%+<!&45!:A53%;%3!A*$&:!#;!&45!)#+%&#$%+<!383(5!&4*&!*$5!:&$#+<!#$!25*K!
*3$#::!-%;;5$5+&!:%&1*&%#+:!3*+!>5!45(A;1(]!*:!&4%:!3*+!-%*<+#:5!:A53%;%3!25*K+5::5:!%+!&45!&$*%+%+<!
A$#<$*)/!=$*%+%+<!5;;53&%?5+5::!3*+!>5!5?*(1*&5-!;#$!5*34!A4*:5!#;!&45!)#+%&#$%+<!383(5/!61335::;1(!
*AA(%3*&%#+!3*+!>5!%-5+&%;%5-!*+-!<*A:!#$!(%)%&*&%#+:]!*:!(%:&5-!45$5G!

B/!J:!&45!A%(#&!*--$5::%+<!*!(#2!A$%#$%&8!b15:&%#+_!

E/!J:!&45!A%(#&!1+:1$5!#;!24*&!5?%-5+35!*>#1&!&45!31$$5+&!:%&1*&%#+!%:!+55-5-!&#!*+:25$!
&45!b15:&%#+]!#;!245$5!&45!%+;#$)*&%#+!3*+!>5!;#1+-]!#$!#;!24*&!$5;5$5+35!?*(15:!
*+-!3#)A*$%:#+:!:4#1(-!>5!1:5-!&#!1+-5$:&*+-!&45!1+;#(-%+<!5?5+&:_!

M/![*:!&45!A%(#&!;*%(5-!&#!%-5+&%;8!&45!+55-!;#$!A%(#&!%+&5$?5+&%#+]!)%:%-5+&%;%5-!&45!
*3&%#+!+55-5-]!#$!3#+3(1-5-!*+!*3&%#+!%:!+55-5-!245+!+#+5!%:!31$$5+&(8!3*((5-!;#$_!

!
!  



 
24 

4.4.1. Identifying the Monitoring Question: What Monitoring Question When 
[#2!25((!-%-!&45!&$*%+%+<!A$#<$*)!&5*34!A%(#&:!&#!A%3K!&45!%)A#$&*+&!)#+%&#$%+<!b15:&%#+!;#$!&45!
%))5-%*&5!3#+&5P&_!=45!:*)5!:A53%;%3!%::15:!-#!+#&!+55-!&#!>5!1+-5$:&##-!%+!*((!:%&1*&%#+:/!7#$!
5P*)A(5]!%;!@=F!c1:&!%::15-!*!3(5*$*+35!)#-%;8%+<!&45!6=@,!&45!A%(#&!%:!31$$5+&(8!;(8%+<]!%&!%:!
$5(5?*+&!&#!*::5::!245&45$!&45!A%(#&!3*+!:*;5(8!*+-!35$&*%+(8!)*K5!&45!+52!3(5*$*+35!*+-!*(:#!&45!
+5P&!$5:&$%3&%#+:!#+!&45!3(5*$5-!;(%<4&!A*&4/!6#)5!b15:&%#+:!*$5!*(2*8:!$5(5?*+&!>1&!+#&!2%&4!&45!:*)5!
;$5b15+38!#$!A$%#$%&8!$5(*&%?5!&#!#&45$!b15:&%#+:h!;#$!5P*)A(5]!*::5::%+<!245&45$!&45!*%$A(*+5!
&$*c53&#$8!$5:A53&:!3(5*$*+35!&#(5$*+35:!+55-:!&#!>5!-#+5!)#$5!;$5b15+&(8!%+!-8+*)%3!A4*:5:!#;!;(%<4&!
&4*+!%+!3$1%:5/!7#$!:#)5!:%&1*&%#+:]!$5(5?*+&!b15:&%#+!:&$*&5<%5:!3*+!>5!%-5+&%;%5-!*+-!&$*%+5-!;#$!
;#$)1(*&%+<!$5(5?*+&!)#+%&#$%+<!b15:&%#+:/!Z5!3#+:%-5$!4#2!&#!-5:%<+!;(%<4&!:35+*$%#:!&4*&!*$5!
1:5;1(!;#$!5?*(1*&%+<!&$*%+%+<!*+-!4#2!&#!#>&*%+!-*&*!*>#1&!4#2!25((!A%(#&:!25$5!&$*%+5-!&#!;#$)1(*&5!
)#+%&#$%+<!b15:&%#+:/!
!
4.4.1.1. Flight Scenarios 
=45!;(%<4&!:35+*$%#:!1:5-!%+!*::5::)5+&!+55-!&#!>5!:5(53&5-!:&$*&5<%3*((8/!=458!:4#1(-!A$%#$%&%R5!
:A53%;%3!)#+%&#$%+<!b15:&%#+:!:#!*+!5PA(%3%&]!#>c53&%?5!:3#$%+<!)5&4#-!3*+!>5!-5?5(#A5-!&#!*::5::!
b15:&%#+:!*:K5-/!C*$&%31(*$!&$*%+%+<!A$#<$*):!)*8!&$*%+!-%;;5$5+&!b15:&%#+!;#$):!*+-!3#+&5+&/!7#$!
5P*)A(5]!%+!5*34!#;!*!:5&!#;!$531$$%+<!:%&1*&%#+:]!A%(#&:!)%<4&!>5!&$*%+5-!&#!*:K!*!A*$&%31(*$!b15:&%#+]!
*+-!&4%:!)*8!45(A!&45!A%(#&!$5&$%5?5!&45!1:5;1(!*::5::)5+&!*3&%?%&%5:/!0#:&!#;!&45!:%&1*&%#+:!%+!
*::5::)5+&!:4#1(-!>5!*+*(#<#1:!&#!&45!:%&1*&%#+:!1:5-!%+!&$*%+%+</![#25?5$]!%&!%:!*(:#!?*(1*>(5!&#!
%+3(1-5!:#)5!+#?5(!:%&1*&%#+:!&#!*::5::!A%(#&:j!*>%(%&8!&#!<5+5$*(%R5/!!
!
4.4.1.2. Response: Verbalize the Question 
C%(#&!1+-5$:&*+-%+<!#;!4#2!&#!;#31:!#+!$5(5?*+&!)#+%&#$%+<!b15:&%#+:!3*+!>5!)5*:1$5-!>8!5(%3%&%+<!*!
?5$>*(!$5A#$&!*3$#::!*!?*$%5&8!#;!3#+&$*:&%+<!:%&1*&%#+:/!=45!A%(#&]!%+!*+!#A5$*&%#+*(!3#+&5P&]!)*8!>5!
*:K5-!*!-%$53&!b15:&%#+!>8!*+!#>:5$?5$!#$!%+:&$13&#$]!;#$!5P*)A(5]!`Z4*&!-#!8#1!2*+&!&#!K+#2!#$!
1+-5$:&*+-!$%<4&!+#2_a!IA5$*&%#+*(!3#+&5P&:!;#$!*!?5$>*(!$5A#$&!)%<4&!>5G!Bg!8#1!*$5!$5&1$+%+<!&#!&45!
;(%<4&!-53K!e%+!*!:A53%;%3!3#+&5P&g]!24*&!-#!8#1!2*+&!&#!K+#2!;%$:&_h!Eg!8#1!*$5!3#*34%+<!*!c1+%#$!
A%(#&!*>#1&!24*&!&#!*&&5+-!&#!%+!&4%:!A*$&%31(*$!34*((5+<%+<!:%&1*&%#+h!#$!Mg!8#1!2*&34!*!?%-5#!#;!*!
;(%<4&!3$52!*+-!*$5!*:K5-!&#!%-5+&%;8!24*&!&458!*$5!&$8%+<!&#!;%+-!#1&!*+-!245&45$!&4%:!%:!&45!A$%#$%&8!
%+!&4%:!3#+&5P&/!
!
6&$13&1$5-!3#-%+<!:345)5:!*$5!1:5;1(!;#$!#A5+\$5:A#+:5!%&5):]!*+*(#<#1:!&#!<$*-5!:455&:!;#$!:3#$%+<!
F,0 !eN#&5:K58!5&!*(/]!ELBHg/!Z$%&&5+!#$!?5$>*(!$5:A#+:5:!3*+!>5!1:5-/!Y5$>*(!$5:A#+:5:!*$5!5*:%5$!
&#!A$#-135!&4*+!2$%&&5+!>1&!)*8!>5!4*$-5$!&#!:3#$5/!=45!:35+*$%#:!>5%+<!*::5::5-!:4#1(-!4*?5!K+#2+!
3#$$53&!3#)A#+5+&:]!*+-!&45!A$%)*$8!:3#$%+<!:4#1(-!3#-5!;#$!245&45$!&45:5!*$5!A$5:5+&/!@+!*1P%(%*$8!
:3#$5!)*8!>5!1:5;1(!;#$!3#-%+<!%+3(1:%#+!#;!%+3#$$53&!*+-d#$!(#2!A$%#$%&8!b15:&%#+:!e5/</]!%+!*--%&%#+!
&#!3#$$53&!b15:&%#+:g!%;!A%(#&:!*$5!(%K5(8!&#!A$#-135!)1(&%A(5!#$!)1(&%\A*$&!b15:&%#+:/!
!
J+!*--%&%#+!&#!:3#$%+<!;#$!3#+&5+&]!%&!3*+!>5!1:5;1(!&#!:3#$5!;#$!;#$)]!A*$&%31(*$(8!*!b15:&%#+j:!(5?5(!#;!
<5+5$*(%&8/!T15:&%#+:!#;!%+&5$)5-%*&5!<5+5$*(%&8]!:134!*:!`F*+!25!)55&!&45!@=F!3(5*$*+35]a!`J:!
45*?8!&$*;;%3!(%K5(8!&#!%)A*3&!#1$!*>%(%&8!&#!)*%+&*%+!:5A*$*&%#+]a!#$!`J:!&45!C7!1:%+<!&45!A(*++5-!
*1&#;(%<4&!)#-5:a!)*8!>5!)#:&!1:5;1(/!=45:5!b15:&%#+:!%+?%&5!&45!A%(#&!&#!+#&%35]!3#)A*$5]!*+-!
*::5::!)1(&%A(5!?*$%*>(5:!*+-!A$#-135!*!)%::%#+\$5(5?*+&!*::5::)5+&/!J+&5$)5-%*&5!(5?5(:!5+3#1$*<5!
;(5P%>%(%&8!%+!4#2!&45!b15:&%#+!2%((!>5!*+:25$5-]!&41:!:1AA#$&%+<!*-*A&*>%(%&8!&#!3#+-%&%#+:]!>1&!:&%((!
A$#?%-5!:&$13&1$5!*+-!)*8!315!(5*$+5-!)#+%&#$%+<!A*&&5$+:/![%<4(8!<5+5$*(!b15:&%#+:!*$5!1+(%K5(8!&#!
>5!?5$8!1:5;1(G!`Jj)!3453K%+<!&4*&!25j$5!#Ka!-#5:!+#&!3#+:&$*%+!24*&!%+;#$)*&%#+!:4#1(-!>5!
<*&45$5-]!3#)A*$5-]!#$!A$#?%-5!*+8!>#1+-*$%5:!;#$!245+!&45!b15:&%#+!%:!:1;;%3%5+&(8!*+:25$5-/!
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[%<4(8!:A53%;%3!b15:&%#+:]!:134!*:!`Z4*&!%:!)8!*(&%&1-5a!#$!`Z4*&!2*:!)8!(*:&!3(5*$*+35a!)*8!(5*-!
&#!;$*<)5+&5-!*2*$5+5::!+#&!%+&5<$*&5-!%+&#!&45!:%&1*&%#+!)#-5(!%+!*!)5*+%+<;1(!2*8/!C1&!-%;;5$5+&(8]!
:A53%;%3!b15:&%#+:!:134!*:!&45:5!)*8!>5!)#:&!1:5;1(!*:!:1><#*(:!#$!A*$&:!#;!*!>$#*-5$]!%+&5<$*&%?5!
b15:&%#+/!J+!:%)A(5!&*:K:]!245+!A5#A(5!34*$*3&5$%R5!24*&!&458!*$5!&$8%+<!&#!-#!*&!*!(#2!(5?5(]!&458!*$5!
)#$5!A$#+5!&#!-%:&$*3&%#+!#$!-%:$1A&%#+!%+!*33#)A(%:4%+<!&45!<#*(!eY*((*345$!i!Z5<+5$]!BHDWg/!=45!
:*)5!A$%+3%A(5!)*8!25((!4#(-!;#$!)#$5!3#)A(5P!*3&%?%&%5:/!!
!
4.4.1.3. Response: Select the Question 
@:K%+<!A%(#&:!&#!?5$>*(%R5!&45%$!b15:&%#+!%:!(%K5(8!&45!)#:&!%+;#$)*&%?5!)5*:1$5!#;!:K%((]!*+-!
4*?%+<!A%(#&:!<5+5$*&5!$*&45$!&4*+!$53#<+%R5!*!3#$$53&!$5:A#+:5!%:!*!>5&&5$!)5*:1$5!#;!&$*%+%+<!
5;;53&%?5+5::/![#25?5$]!;#$!A*$&%31(*$!&$*%+5-!:%&1*&%#+:!2%&4!5PA53&5-!`$%<4&!*+:25$:a!%&!)*8!*(:#!
>5!A#::%>(5!&#!%+?5:&%<*&5!A%(#&!3#)A5&5+35!2%&4!)1(&%A(5\34#%35!&5:&:/!7#$!5P*)A(5]!*!A%(#&!)%<4&!
?%52!*!:4#$&!?%-5#!#$!`:+%AA5&a!:*)A(%+<!*!;52!)%+1&5:!#;!;(%<4&]!&45+!>5!*:K5-!`Z4*&!%:!&45!
A$%#$%&8!b15:&%#+!&#!*+:25$!+#2_a!*+-!)*K5!*!:5(53&%#+!;$#)!:5?5$*(!)1(&%A(5\34#%35!*(&5$+*&%?5:/!
F#+&%+<5+&!#+!&45!$5:A#+:5]!&45!A%(#&!)%<4&!*(:#!>5!*:K5-!&#!%-5+&%;8!248!&4%:!%:!&45!A$%#$%&8!;$#)!
:5?5$*(!*(&5$+*&%?5!5PA(*+*&%#+:/!
!
4.4.2. Gathering Relevant Evidence 
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4.4.2.1. Verbal Report 
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4.4.2.2. Verbal Critique 
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4.4.2.3. Nonverbal Actions 
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4.4.2.4. Eye-Tracking Data 
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4.4.3. Identifying Implications for Action 
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4.5. Program Effectiveness: Training Task Management and 

Communication for Monitoring 
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4.6. Summary: Performance Measures for Assessing Program Effectiveness 
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5. Level 1: Trainee Opinions and Feedback 
5.1. Level 1 Characterization 

95?5(!B!*:K:!A*$&%3%A*+&:]!1:1*((8!&$*%+55:!>1&!A#::%>(8!%+:&$13&#$:!*:!25((]!&#!c1-<5!&45!&$*%+%+<!
A$#<$*)/!T15:&%#+:!)%<4&!3#?5$!)*+8!&#A%3:!3#+35$+%+<!4#2!)134!*!A*$&%3%A*+&!(%K5-!%&]!&4%+K:!%&!
2%((!>5!1:5;1(]!#$!3#+:%-5$:!%&!#A5$*&%#+*((8!$5(5?*+&/!0#$5!:A53%;%3!;55->*3K!*>#1&!&$*%+%+<!3#+&5+&!
#$!)5&4#-:!3*+!*(:#!>5!3#((53&5-/!=4%:!;#$)!#;!5?*(1*&%#+!)*8!A$#?%-5!1:5;1(!%+;#$)*&%#+!*>#1&!
&$*%+%+<!:&$5+<&4:!*+-!25*K+5::5:!*+-!)*8!%+3$5*:5!&$*%+%+<!*335A&*+35/!J+&5$A$5&%+<!&45:5!-*&*!
)1:&!>5!-#+5!3*$5;1((8]!*:!*:K%+<!;#$!&$*%+55!#A%+%#+!-#5:!+#&!)5*:1$5!245&45$!%+!;*3&!&45!&$*%+55:!
(5*$+5-!*+8&4%+</!!
!
C%(#&:!)%<4&!>5!*:K5-!&#!%-5+&%;8!*:A53&:!&4*&!&458!&4#1<4&!25$5!A*$&%31(*$(8!<##-!e1:5;1(]!
#A5$*&%#+*((8!$5(5?*+&]!3(5*$]!45(A;1(!&#!)5]!5&3/g!#$!A##$]!#$!&#!$*&5!5*34!3#)A#+5+&!#$!*3&%?%&8!%+!
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%:!1:1*((8!-#+5!*&!&45!&%)5!*+-!A(*35!#;!&$*%+%+<!>1&!)*8!*(:#!>5!-5(*85-/!T15:&%#+:!)*8!>5!A#:5-!>8!
:1$?58!#$!%+&5$?%52/!@:!*+!5P*)A(5]!&45!5*$(8!*::5::)5+&!#;!fI=OF[6!&$*%+%+<!245+!*AA(%5-!&#!
)5-%3%+5!$5(%5-!#+!A*$&%3%A*+&!:1$?58!e7(%+!5&!*(/]!ELLWg/!
!
f#&5!&4*&!95?5(!B!5?*(1*&%#+!<5+5$*((8!-#5:!+#&!*--$5::!245&45$!:#)5&4%+<!34*+<5-!;$#)!&45!
&$*%+%+</!J&!%:!+#&!:5+:%>(5!&#!*:K!A*$&%3%A*+&:!24*&!&458!&4#1<4&!#;!&45!&$*%+%+<!>5;#$5!&458!4*-!%&!&#!
3#)A*$5!2%&4!24*&!&458!&4#1<4&!*;&5$2*$-:/!=45$5!%:!*!3*:5!245$5!34*+<5!%:!#;!%+&5$5:&]!>1&!
A5$;#$)*+35!%:!+#&!%+?#(?5-/!61$?58:!)%<4&!%+?5:&%<*&5!*&&%&1-5:!*+-!245&45$!*&&%&1-5:!25$5!34*+<5-!
>8!&$*%+%+<]!24%34!)%<4&!>5!3#+:%-5$5-!95?5(!B/!Z4%(5!*&&%&1-5!34*+<5!)*8!>5!%)A#$&*+&!%+!:#)5!
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:%&1*&%#+:!e:134!*:!5;;#$&:!&#!34*+<5!:*;5&8!31(&1$5g]!25!5PA53&!A5$;#$)*+35\>*:5-!5?*(1*&%#+!2%((!
)#$5!&8A%3*((8!>5!#;!<$5*&5$!%+&5$5:&/!
!
95?5(!B!5?*(1*&%#+!$5b1%$5:!-53%:%#+:!*>#1&!24#!A*$&%3%A*&5:]!4#2!-*&*!*$5!3#((53&5-]!*+-!24*&!
:1$?58!#$!%+&5$?%52!%+:&$1)5+&!&#!1:5/!U1%-*+35!*>#1&!&45:5!&#A%3:!;$#)!&45!:#3%*(!:3%5+35:!3*+!*%-!
3#((53&%#+!#;!&45!)#:&!*331$*&5]!1:5;1(!%+;#$)*&%#+!e5/</]!34*A&5$:!%+!,5%:!i!.1--]!ELLHg/!Y%::5$!5&!*(/!
eELLLg!A$#?%-5!A*$&%31(*$(8!$5(5?*+&!%+;#$)*&%#+!#+!:1$?58:!*+-!:1$?58!%+:&$1)5+&:!*+-!&4%:!%:!*!K58!
:#1$35!;#$!)*+8!#;!&45!$53#))5+-*&%#+:!45$5/!
!
5.2. Evaluation Participants 

C*$&%3%A*+&:!*$5!1:1*((8!&45!&$*%+55:!>1&!<5&&%+<!*::5::)5+&:!;$#)!&$*%+5$:!3*+!*(:#!>5!?*(1*>(5/!
C*$&%3%A*+&:]!A*$&%31(*$(8!&$*%+5$:]!3*+!*(:#!*3&!*:!:1AA(5)5+&*(!:1>c53&!)*&&5$!5PA5$&:!e60O:g]!*+-!
:#)5!)*8!4*?5!%+;#$)5-!?%52:!*>#1&!*--%&%#+]!-5(5&%#+]!#$!3#$$53&%#+!#;!3#+&5+&!#$!#;!-5(%?5$8!
)5&4#-/!=45!)#:&!%+;#$)*&%?5!:1$?58!;#$!&$*%+5$:!)*8!>5!-%;;5$5+&!&4*+!&4*&!;#$!&$*%+55:/!7$5b15+&(8]!
*((!A5#A(5!24#!*$5!A$#?%-5-!&45!&$*%+%+<!*$5!%+3(1-5-!%+!*+!5?*(1*&%#+]!>1&!%;!95?5(!B!*::5::)5+&!%:!
1:5-!;#$!*!(*$<5]!;1((8!%)A(5)5+&5-!A$#<$*)!%&!)*8!>5!+535::*$8!&#!:*)A(5!A*$&%3%A*+&:/!6#3%*(!
A:834#(#<8!4*:!-5?5(#A5-!*+-!*AA(%5-!)5&4#-:!;#$!:5(53&%+<!*!$5A$5:5+&*&%?5!:*)A(5!#;!A*$&%3%A*+&:]!
:134!*:!$*+-#)%R5-!*+-!:&$*&%;%5-!:*)A(%+</!7#$!:%)A(%3%&8]!25!2%((!$5;5$!&#!A*$&%3%A*+&:!*:!&45!A%(#&:/!
!
5.3. Setting 

"* &*!3*+!>5!3#((53&5-!>8!&45!%+-%?%-1*(!A%(#&!;%((%+<!#1&!*!:1$?58]!&4$#1<4!*+!%+&5$?%52]!#$!>8!1:%+<!*!
3#)>%+*&%#+!#;!&45!&2#/!7#$!5P*)A(5]!5*34!A%(#&!)%<4&!;%((!#1&!*!:1$?58]!;#((#25-!>8!*!<$#1A!
%+&5$?%52!&#!3(*$%;8!#$!5P&5+-!$5(*&5-!%+;#$)*&%#+!%+!*!>$%5;%+<\(%K5!;#$)*&!2%&4!*!&$*%+5$/!=45!
A5$:#+*(!%+&5$*3&%#+!%+!*+!%+&5$?%52!&8A%3*((8!A$#?%-5:!)#$5!;(5P%>%(%&8]!)#$5!)#&%?*&%#+]!>1&!
A#&5+&%*((8!:&$#+<5$!-5)*+-!34*$*3&5$%:&%3:!#+!&45!&$*%+55]!:134!*:!)#&%?*&%#+!&#!:*8!24*&!&45!
%+&5$?%525$!2#1(-!(%K5!&#!45*$/!6&$13&1$5-!%+&5$?%52:!;#((#2!*!:5$%5:!#;!b15:&%#+:]!*+-!&45!:&$13&1$5!%:!
)134!(%K5!3*$$8%+<!#1&!*!:1$?58!#;!#A5+!b15:&%#+:!%+&5$*3&%?5(8/![5$5!25!-#!+#&!*--$5::!&45!
:A53%;%3*((8!%+&5$*3&%?5!*:A53&:!#;!<##-!%+&5$?%52%+<!&534+%b15/!'$#*-(8]!&45!A$%+3%A(5:!;#$!<##-!
:1$?58!-5:%<+!*AA(8!&#!-5:%<+!#;!:&$13&1$5-!%+&5$?%52!b15:&%#+:/!!
!
"*&*!*$5!1:1*((8!3#((53&5-!*&!&45!5+-!#;!*!&$*%+%+<!:5::%#+!%+!&45!:*)5!(#3*&%#+!*:!&45!&$*%+%+</!=4%:!
)*P%)%R5:!$5:A#+:5!$*&5!*+-!)%+%)%R5:!;#$<5&&%+<!*>#1&!&45!&$*%+%+<!;#$)*&]!3#+&5+&]!#$!5PA5$%5+35/!
J+&5$?%52:!#$!2$%&&5+!$5:A#+:5:!*$5!>#&4!;5*:%>(5!%+!&4%:!:5&&%+</!J&!%:!*(:#!A#::%>(5!&#!:#(%3%&!;55->*3K!
*;&5$!*!A%(#&!4*:!$5&1$+5-!&#!;(8%+<!&45!(%+5!;#$!:#)5!A5$%#-!#;!&%)5]!24%34!4*:!&45!A#&5+&%*(!>5+5;%&!#;!
&$*%+55:!+#&%3%+<!245&45$!*+-!4#2!&458!*AA(%5-!24*&!&458!(5*$+5-!&#!&45%$!2#$K/!"5(*85-!*::5::)5+&!
)*8!<%?5!)#$5!45(A;1(!%+;#$)*&%#+!*>#1&!A5$35%?5-!1:5;1(+5::!>1&!)*8!4*?5!(5::!1:5;1(!;55->*3K!
*>#1&!A*$&%31(*$!*:A53&:!#;!&45!&$*%+%+<!-15!&#!)5)#$8!-53$5)5+&:!;$#)!&45!-5(*8/!=8A%3*((8]!
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5.4. Evaluation Content 

T15:&%#+:!)*8!>5!*:K5-!*>#1&!<5+5$*(!34*$*3&5$%:&%3:]!24%34!*$5!$5(5?*+&!&#!)*+8!&8A5:!#;!&$*%+%+<!
A$#<$*):/!T15:&%#+:!)%<4&!A$#>5!A5$35%?5-!1:5;1(+5::]!$5*(%:)]!%)A#$&*+35]!%+&5$5:&]!3(*$%&8]!#$!
+#?5(&8]!*:!25((!*:!(%K%+</!J&!%:!#;&5+!1:5;1(!&#!*:K!A*$&%3%A*+&:!*>#1&!24*&!&458!&4#1<4&!A*$&%31(*$(8!
?*(1*>(5!*+-!(5*:&!?*(1*>(5]!%+3(1-%+<!3#))5+&:!*>#1&!A#::%>(5!%)A$#?5)5+&:/!'$#*-!b15:&%#+:!
*>#1&!(%K%+<!#$!1:5;1(+5::!3*+!>5!45(A;1(!A$5-%3&#$:!#;!*335A&*+35!#$!(5?5(!#;!5+&41:%*:)!;#$!&45!
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*>#1&!&45!&$*%+%+<!*:!*!24#(5/!J+!&1$+]!&4%:!)*8!A$#?%-5!)#$5!1:5;1(!;55->*3K!;#$!%)A$#?%+<!&45!
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5.5. Evaluation Instrument 

C1$A#:5!*+-!;#$)*&!*$5!5*34!%)A#$&*+&!&#!3#+:%-5$!%+!-5:%<+%+<!&45!*::5::)5+&!%+:&$1)5+&/!=45!
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5.5.1.Purpose 
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!
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3#+35A&:]!*+-!*3&%?%&%5:!&458!&4#1<4&!?*(1*>(5/!J;!:%)%(*$!&#A%3:!#$!5(5)5+&:!*3$#::!A%(#&:!*$5!
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A*$&%31(*$(8!45(A;1(!;55->*3K/!Z4%(5!A#:%&%?5!%+;#$)*&%#+!%:!1:5;1(!*:!25((]!A5#A(5!)*8!>5!-%:A#:5-!
&#!$5A#$&!A#:%&%?5(8]!*+-!&45:5!$5:A#+:5:!)*8!>5!(5::!$5(%*>(5!-5:A%&5!5;;#$&:!)%+%)%R5!&4%:/!T15:&%#+:!
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A5$35%?5-!*+-!245&45$!+#?5(!*:A53&:!25$5!5;;53&%?5(8!3#))1+%3*&5-/!O+<*<%+<!A%(#&:!&#!*::5::!24*&!
2*:!A$5:5+&5-!*+-!%+?%&%+<!&45)!&#!)5+&%#+!24*&!2*:!(5;&!#1&!#$!4#2!&#!%)A$#?5!3*+!>5!45(A;1(]!
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!
!  
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5.5.2. Format 
65?5$*(!&#A%3:!*>#1&!:1$?58!;#$)!*$5!?5$8!45(A;1(!&#!>5*$!%+!)%+-!245+!3$5*&%+<!e#$!:5(53&%+<g!*!
:1$?58!;#$!*::5::%+<!&45!)#+%&#$%+<!&$*%+%+<G!!

B/!IA5+\5+-5-!#$!3(#:5-\5+-5-!b15:&%#+!;#$)*&/!IA5+\5+-5-!;#$)*&!*((#2:!&45!
$5:A#+-5+&!&#!34##:5!&45%$!#2+!2#$-:/!@!3(#:5\5+-5-!;#$)*&!$5b1%$5:!:5(53&%#+!#;!*!
;%P5-!:5&!#;!$5:A#+:5:]!:134!*:!*!$*&%+<!#$!)1(&%A(5\34#%35/!IA5+\5+-5-!b15:&%#+:!%+!
:1$?58:!*$5!)#$5!%+;#$)*&%?5!*+-!*:!$5(%*>(5!*:!3(#:5-\5+-5-!b15:&%#+:/!=458!1:1*((8!
&*K5!)#$5!#;!&45!A%(#&j:!&%)5!*+-!*$5!*(:#!)#$5!-%;;%31(&!&#!:3#$5/!=41:]!%;!8#1!4*?5!
$5:#1$35:!&#!3#-5!&45:5]!8#1!2%((!(5*$+!)#$5/!63#$%+<!#A5+\5+-5-!b15:&%#+:!)*8!>5!
A$#4%>%&%?5!;#$!?5$8!(*$<5!<$#1A:]!>1&!&458!*$5!A*$&%31(*$(8!?*(1*>(5!&#!<5&!&45!)#:&!
%+;#$)*&%#+!5*$(8!%+!&$*%+%+<!-5?5(#A)5+&!*+-!%)A(5)5+&*&%#+/!,5:A#+:5:!;$#)!#A5+\
5+-5-!b15:&%#+:!3*+!%-5+&%;8!&45!)#:&!%)A#$&*+&!&#A%3:]!*+-!&45:5!3*+!>5!*--$5::5-!%+!
3(#:5-\5+-5-!$5:A#+:5:/!=41:]!*!3#)>%+*&%#+!#;!#A5+\!*+-!3(#:5-\5+-5-!;#$)*&!
b15:&%#+:!3*+!>5!1:5-]!2%&4!A*$&%31(*$!$5(%*+35!#+!#A5+!;#$)!5*$(8!%+!*::5::)5+&]!*+-!
245$5!-%:3#?5$%+<!+52!%-5*:!*+-!1+5PA53&5-!%+;#$)*&%#+!*$5!)#:&!%)A#$&*+&/!IA5+\
5+-5-!$5:A#+:5:!)*8!>5!)#$5!?*(1*>(5!;$#)!:#)5!A%(#&:!&4*+!#&45$:]!5/</]!;#$!
%+:&$13&#$:!?:!&$*%+55:/!7#$!5P*)A(5]!%+:&$13&#$:!)*8!4*?5!1:5;1(!;55->*3K!*>#1&!&45!
&$*%+%+<!&#!%)A$#?5!*:!25((!*:!?*(%-*&5/!!

E/!I$-5$%+</!*g!0*K5!&45!;%$:&!b15:&%#+!5+<*<%+<]!&4*&!%:]!3(5*$]!%+&5$5:&%+<]!*+-!+#&!
&4$5*&5+%+</!>g!C1&!+51&$*(!b15:&%#+:!>5;#$5!b15:&%#+:!2%&4!`4%+&:/a!6#)5&%)5:!)#$5!
:A53%;%3!b15:&%#+:!)*8!-%$53&(8!#$!%+-%$53&(8!%-5+&%;8!24*&!%:!%)A#$&*+&]!5PA53&5-]!#$!
+#$)*(/!Z4%(5!%+;#$)*&%#+\$%34!b15:&%#+:!(%K5!&45:5!)%<4&!>5!+55-5-]!A(*3%+<!&45:5!
*;&5$!)#$5\+51&$*(!b15:&%#+:!)5*+:!8#1!3*+!<5&!)#$5\:A#+&*+5#1:!*+:25$:!>5;#$5!
&4#:5!%+;(15+35-!>8!&45!:1$?58!%&:5(;/!3g!,5:A#+-5+&:!)*8!<5&!&%$5-]!>#$5-]!#$!5?5+!$1+!
#1&!#;!&%)5/!"%;;%31(&!b15:&%#+:!*$5!)#$5!(%K5(8!&#!>5!*+:25$5-!&4#1<4&;1((8!%;!+#&!*&!
&45!5+-/!=45$5!)*8!>5!+#!A5$;53&!#$-5$!>1&!>5*$%+<!&45:5!*:A53&:!%+!)%+-!3*+!A$5?5+&!
1+-15!%+;(15+35!;$#)!&45!:1$?58!$*&45$!&4*+!&45!&$*%+%+<!%&!%:!)5*:1$%+<!24%(5!45(A%+<!
&45!$5:A#+-5+&!A$#?%-5!&45!)#:&!%+;#$)*&%#+/!

M/!Z#$-%+</!*g!N55A!b15:&%#+:!3(5*$]!:4#$&]!*+-!;#31:5-!#+!*!:%+<(5!&#A%3/!>g!"%;;5$5+&!
2#$-%+<!#;!b15:&%#+:!%+&5+-5-!&#!<5&!*&!&45!:*)5!%+;#$)*&%#+!3*+!34*+<5!&45!;$*)%+<!
#$!A5$:A53&%?5!#;!&45!$5:A#+-5+&/!I;&5+!*:K%+<!b15:&%#+:!*>#1&!&45!A*$&%3%A*+&j:!
*::5::)5+&!;#$!4%)d45$:5(;!e`1:5;1(!&#!)5ag!%:!&45!:%)A(5:&]!)#:&!-%$53&!;$*)%+<h!
4#25?5$]!-%:&*+3%+<!;$#)!&45!:5(;!3#1(-!>5!45(A;1(!%;!A%(#&:!*$5!$5(13&*+&!&#!$5A#$&!&458!
+55-5-!#$!>5+5;%&5-!;$#)!&$*%+%+<!*&!*((]!#$!*>#1&!:#)5!*:A53&!e`1:5;1(!;#$!A%(#&:!245+!
c#%+%+<!&45!*%$(%+5ag/!Z#$-%+<!*(:#!)*&&5$:!;#$!3(#:5-\5+-5-!b15:&%#+:/!

Q/!,*&%+<!*+-!,*+K%+</!,*&%+<!:3*(5:!*$5!&8A%3*((8!1:5-!;#$!3(#:5-\5+-5-!b15:&%#+:/!
,*&%+<!:3*(5:!#+!S!e1+%A#(*$!`4#2!4*$-ag!#$!W!A#%+&:!e>%A#(*$]!`4*$-\5*:8ag!<5+5$*((8!
#;;5$!&45!>5:&!3#)>%+*&%#+!#;!$5(%*>%(%&8!*+-!?*(%-%&8/!,5:A#+:5!A#%+&:!:4#1(-!4*?5!>#&4!
*!+1)>5$!*+-!*!?5$>*(!(*>5(]!2%&4!&45!?5$>*(!(*>5(!&$8%+<!&#!-%?%-5!&45!:3*(5!5?5+(8/!
@?#%-!2#$-%+<!$*&%+<:!&4*&!*$5!5PA(%3%&(8!A#:%&%?5!#+!#+5!5+-!*+-!+5<*&%?5!#+!&45!#&45$!
5+-!#;!&45!:3*(5]!:134!*:!:5(53&%+<!*<$55\-%:*<$55!#$!85:\+#!$5:A#+:5:/!J+:&5*-!>1%(-!%+!
&45!:A53%;%3!3#+&5+&]!5?5+!%;!#+5!A*$&!#;!&45!:3*(5!%:!)#$5!A#:%&%?5/!Z#$-%+<!2%&4!
:A53%;%3!3#+&5+&!>1%(&!%+!2#1(-!>5!$*&%+<!&45!A$#)A&!`I?5$*((!&4%:!&$*%+%+<!%:a!#+!*!S\
A#%+&!$*&%+<!245$5!S!%:!(*>5(5-!`?5$8!%)A#$&*+&a!*+-!B!`+#&!%)A#$&*+&!*&!*((/a!Z#$-%+<!
2%&4!*!A#:%&%?5\+5<*&%?5!:3*(5!2#1(-!>5!$*&%+<!&45!A$#>5!`I?5$*((]!&4%:!&$*%+%+<!%:!?5$8!
%)A#$&*+&a!#+!*!S\A#%+&!$*&%+<!:3*(5!245$5!S!%:!(*>5(5-!`:&$#+<(8!*<$55a!*+-!B!%:!
(*>5(5-!`:&$#+<(8!-%:*<$55/a!f#&5!&4*&!&45!:53#+-!$*&%+<!:3*(5!4*:!+#!:A53%;%3!3#+&5+&!
>1&!*!<5+5$%3!A#:%&%?5\+5<*&%?5!:3*(5/!J;!$*+K%+<:!e$*+K%+<!&45!%)A#$&*+35!#;!-%;;5$5+&!
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&#A%3:!#$!*3&%?%&%5:g!*$5!-5:%$5-]!*:K%+<!&4%:!-%$53&(8!%:!)#:&!$5(%*>(5]!$*&45$!&4*+!*:K%+<!
;#$!$*&%+<:!*+-!3#)A1&%+<!$*+K:/!

!
5.6. Summary 

95?5(!B!*::5::)5+&!#;!&$*%+%+<!3#+35$+:!&45!A5$35%?5-!?*(15!*+-!*335A&*+35!#;!&45!&$*%+%+</!=4%:!
)*8!>5!A*$&%31(*$(8!?*(1*>(5!245+!&45!&$*%+%+<!%:!:&%((!%+!-5?5(#A)5+&!#$!+52(8!%+&$#-135-/!95?5(!B!
*::5::)5+&!)*8!>5!1:5-!&#!<*&45$!;55->*3K!*>#1&!$53#))5+-5-!A#%+&:!#;!%)A$#?5)5+&]!#)%::%#+:]!
A$%#$%&%5:]!5&3/!O+<*<5)5+&!#;!&45!&$*%+55:!%+!A$#<$*)!-5?5(#A)5+&!3*+!>5!45(A;1(!>#&4!;#$!
%)A$#?%+<!-5(%?5$8!*+-!%+3$5*:%+<!*335A&*+35/!95?5(!B!-*&*!3*+!>5!A*$&%31(*$(8!?*(1*>(5!%;!
A*$&%3%A*+&:!%+3(1-5!$5(*&%?5(8!K+#2(5-<5*>(5!A%(#&:/!61$?58:!*+-!%+&5$?%52:!*$5!25((\-5?5(#A5-!
:&1-8!)5&4#-:/!
!
!
6. Level 2: Component Skills and Knowledge Underlying 

Operational Behavior 
6.1. Characteristics 

7$#)!*+!*?%*&%#+!A5$:A53&%?5]!&45!K58!*:A53&!#;!95?5(!E!*::5::)5+&!%:!;#31:!#+!!
3#)A#+5+&!3#)A5&5+3%5:/!71$&45$]!&45:5!3#)A#+5+&:!3*+!>5!)5*:1$5-!%+!:5&&%+<:!:134!*:!*!
3(*::$##)!#$!A%(#&j:!4#)5!1:%+<!$5(*&%?5(8!:%)A(5!&534+#(#<8]!%+3(1-%+<!A*A5$]!?%-5#!A(*8>*3K!*+-!
$5:A#+:5]!(*A&#A\>*:5-!%+&5$*3&%#+:]!#$!A$#35-1$5!&$*%+5$/!F#)A1&5$\>*:5-!&##(:!3*+!A$#?%-5!*+!
%+3$5*:%+<!*$$*8!#;!%+&5$*3&%?5!*::5::)5+&!)5&4#-:/!05*:1$%+<!3#)A#+5+&!3#)A5&5+35:!%+!&45:5!
)#$5!*335::%>(5!:5&&%+<:!*+-!2%&4!:%)A(5$!&534+#(#<%5:!3*+!A$#?%-5!*::5::)5+&:!&4*&!*$5!(5::!
5PA5+:%?5!*+-!)*8!>5!)#$5!-%*<+#:&%3!&4*+!*::5::)5+&:!%+!:%)1(*&5-!#$!*3&1*(!;(%<4&/!@::5::)5+&!
3*+!>5!)#$5!-%*<+#:&%3!>53*1:5!)1(&%A(5!:4#$&!%&5):]!5P*)A(5:]!#$!&5:&:!3*+!>5!3*$$%5-!#1&!b1%3K(8!
A$#?%-%+<!*!)#$5!:5+:%&%?5!)5*:1$5!#;!&45!&*$<5&5-!:K%((e:g!#$!K+#2(5-<5/!J&5):!A$5:5+&5-!*:!:4#$&!
?%-5#:!3*+!A$#?%-5!&45!?%$&15!#;!A$5:5$?%+<!&45!-8+*)%3!34*$*3&5$!#;!)#+%&#$%+<!>1&!*((#2!&45!A%(#&!
&#!$53#<+%R5!*AA$#A$%*&5!#$!A$#>(5)*&%3!>54*?%#$!%+!#&45$:]!24%34!%:!*!:%)A(5$!&*:K!&4*+!<5+5$*&%+<!
&45!>54*?%#$!&45):5(?5:/!I?5$*((]!3#+&$#((5-!:5&&%+<:!245$5!A*35!*+-!3#+&5+&!3*+!>5!-5&5$)%+5-!
>*:5-!#+(8!#+!5?*(1*&%#+!+55-:!*$5!?5$8!45(A;1(!;#$!*::5::)5+&!#;!3#)A#+5+&:/!'53*1:5!A$#<$*)!
*::5::)5+&!%:!*+!%&5$*&%?5!A$#35::]!1+-5$:&*+-%+<!24*&!3#)A#+5+&:!*$5!25((!#$!A##$(8!&$*%+5-!%:!
45(A;1(!;#$!>#&4!:1))*&%?5!*+-!;#$)*&%?5!5?*(1*&%#+!A1$A#:5:/!
!
f#&5!&4*&!&*$<5&5-!*::5::)5+&!#;!3#)A#+5+&:!3*+!*(:#!>5!3*$$%5-!#1&!%+!:%)1(*&#$:!*+-!5?5+!%+!
$5?5+15!;(%<4&]!>1&!-%*<+#:&%3!:35+*$%#:!*$5!-%;;%31(&!&#!-5:%<+!e%+!:%)1(*&#$:g!#$!%-5+&%;8!e%+!;(%<4&g/!
'$%5;%+<!*+-!-5>$%5;%+<!A$#?%-5!`&1&#$%*(\(%K5a!:5&&%+<:!245$5!*::5::)5+&!#;!3#)A#+5+&!:K%((:!)%<4&!
*(:#!>5!3*$$%5-!#1&/!!
!
@::5::)5+&!#;!24*&!3#)A#+5+&!K+#2(5-<5!4*:!>55+!(5*$+5-!%:!#;&5+!-#+5!*:!A*$&!#;!&45!&$*%+%+<!
A$#<$*)!%&:5(;]!A#::%>(8!*:!#+5!%+A1&!&#!%+-%?%-1*(%R5-!%+:&$13&%#+/!J;!*::5::)5+&!#;!A%(#&:!2%&4%+!&45!
A$#<$*)!3*+!>5!3##$-%+*&5-!2%&4!*::5::)5+&!#;!&45!A$#<$*)]!&4%:!3*+!A$#?%-5!<$5*&!>5+5;%&/!@!K58!
>5+5;%&!3#)5:!;$#)!1:%+<!A$5\!*+-!A#:&\!&5:&:!#;!%+-%?%-1*(!A%(#&:/!F4*+<5!:3#$5:!%+!A%(#&j:!
3#)A#+5+&!:K%((:!*+-!K+#2(5-<5!3*+!&45+!*(:#!>5!1:5-!&#!*::5::!A$#<$*)!5;;53&%?5+5::/!
!
Z%&4%+!&45:5!*::5::)5+&!5+?%$#+)5+&:]!&45$5!%:!:&%((!*!2%-5!$*+<5!#;!34#%35:!;#$!*::5::%+<!3#)A#+5+&!
:K%((:/!7#$!5P*)A(5]!K+#2(5-<5!#;!)5+&*(!)#-5(:!%:!+55-5-!*:!*+!%+A1&!&#!*!:%&1*&%#+!)#-5(!&#!
A$#?%-5!$5;5$5+35!A#%+&:!;#$!3#)A*$%:#+/!05+&*(!)#-5(:!3#1(-!>5!*::5::5-!b1%3K(8!>1&!)#$5!
:1A5$;%3%*((8!2%&4!25((\-5:%<+5-!)1(&%A(5\34#%35!b15:&%#+:]!;#$!5P*)A(5]!*>#1&!4#2!*1&#;(%<4&!)#-5!



 
35 

%)A*3&:!A5$;#$)*+35/!@!)#$5!%+\-5A&4!)5*:1$5!2#1(-!>5!&#!*:K!&45!A%(#&!&#!&8A5!%+!*+!5PA(*+*&%#+!#;!
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!
6.2. Content 
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)5+&*(!)#-5(:]!>1&!*(:#!&45!A$#35::5:/!=45:5!%+3(1-5!A$#35::5:!:134!*:!&45!3#)A*$%:#+:!;#$!
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6.3. Examples 
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6.4. Summary 
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7. Level 3A: Behavior in Simulations Modeling Operational Work 
7.1. Characterization 
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7.2. The Importance of Scenario Design in Simulation-based Program 
Assessment 
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8. Level 3B: Behavior in Operational Work 
8.1. Characterization 

J+!&45!3#+&5P&!#;!*?%*&%#+]!95?5(!M'!5?*(1*&%#+!)5*:1$5:!A%(#&!A5$;#$)*+35!%+!$5?5+15!;(%<4&:/!@!K58!
3#+:&$*%+&!45$5!%:!&4*&!)5*:1$5)5+&!)1:&!+#&!-%:$1A&!A5$;#$)*+35/!Y5$8!:)*((!%+&5$?5+&%#+:!-1$%+<!
;(%<4&!)*8!>5!A#::%>(5]!:134!*:!*:K%+<!*!b15:&%#+!*&!*!A#%+&!#;!(#2!2#$K(#*-/!I;!3#1$:5]!:35+*$%#:!
3*++#&!>5!3#+&$#((5-!;#$!A1$A#:5:!#;!5?*(1*&%#+]!:#!&45$5!%:!)134!(5::!*>%(%&8!&#!&*$<5&!#$!3#+&$#(!
#A5$*&%#+*(!:%&1*&%#+:!#$!&45!34*((5+<5:!&4*&!)1:&!>5!)#+%&#$5-/!!
!
@::5::)5 +&!%+!*3&1*(!;(%<4&!%:!3$%&%3*(!&#!A$#<$*)!5?*(1*&%#+/!6#)5!*:A53&:!#;!*3&1*(!;(%<4&!)*8!+#&!
>5!;5*:%>(5!%+!*!:%)1(*&#$]!:134!*:!&$*;;%3!%+&5$*3&%#+:!%+!&45!*%$:A*35]!:&$5::]!;*&%<15]!#$!:1$A$%:5/!
f*&1$*(%:&%3!#>:5$?*&%#+!4*:!&45!<$5*&!?%$&15!#;!3*A&1$%+<!1+5PA53&5-]!*:!25((!*:]!A(*++5-!5?5+&:!*+-!
%:!*!A#25$;1(!5PA(#$*&#$8!)5&4#-/![#25?5$]!;$#)!&45!A5$:A53&%?5!#;!A$#<$*)!5?*(1*&%#+]!3#+&$#((5-!
3#)A*$%:#+!%:!?5$8!?*(1*>(5/!=41:]!)*+8!)#$5!#>:5$?*&%#+:!#;!*3&1*(!;(%<4&!&4*+!:%)1(*&5-!;(%<4&!
)*8!>5!+55-5-!&#!>5!*>(5!&#!)5*:1$5!34*+<5:!%+!A5$;#$)*+35/!!
!
f#!A$#c53&:!&4*&!25!*$5!*2*$5!#;!:A53%;%3*((8!*--$5::!5?*(1*&%#+!#;!)#+%&#$%+<!#$!#;!)#+%&#$%+<!
&$*%+%+</!65?5$*(!>54*?%#$*(!)*$K5$!:8:&5):!4*?5!>55+!-5?5(#A5-!;#$!3#-%+<!F,0!#$!+#+&534+%3*(!
:K%((:!%+!#A5$*&%#+*(!;(%<4&/!6#)5!%+3(1-5!:%&1*&%#+*(!*2*$5+5::]!24%34!%:!$5(*&5-!&#!)#+%&#$%+</!
fI=OF[:!2*:!*!A$#c53&!;#31:5-!#+!-5?5(#A%+<!*+!5?*(1*&%#+!)5&4#-!;#$!:%&1*&%#+!*2*$5+5::!
-5:%<+5-!&#!>5!1:5-!*3$#::!3*$$%5$:!*+-!3#1+&$%5:!%+!O1$#A5!e7(%+!5&!*(/]!ELLMh!IjF#++#$!5&!*(/]!ELLEg!
J&!-5?5(#A5-!>54*?%#$*(!)*$K5$:!*+-!*::5::5-!$5(%*>%(%&8!>8!3#)A*$%+<!&45!3#-%+<!#;!?%-5#:!>8!
5PA5$%5+35-!%+:&$13&#$!A%(#&:!24#!4*-!>55+!&$*%+5-!%+!&45!3#-%+<!)5&4#-#(#<8!*+-!;#1+-!:*&%:;*3&#$8!
*<$55)5+&/!=45!@-?*+35-!F$52!,5:#1$35!0*+*<5)5+&!e@F,0 g!A$#c53&!;#31:5-!#+!-5?5(#A%+<!
F,0!&$*%+%+<]!>1&!%+3(1-5-!*!>54*?%#$*(!)*$K5$!$*&%+<!:8:&5)!e[#(&!5&!*(/]!ELLBg/!=4%:!3#+:%:&5-!#;!
BL\%&5)!:3#$%+<!1:5-!%+!9%+5!I$%5+&5-!O?*(1*&%#+!&#!*::5::!5;;53&%?5+5::!#;!&45%$!F,0!&$*%+%+<!
A$#<$*)/!=45:5!25$5!1:5-!*:!A*$&!#;!&45!*++1*(!5?*(1*&%#+:!&#!3#)A*$5!A5$;#$)*+35!#+!&45:5!%&5):!
>5&255+!&$*%+%+<!<$#1A:/!X:5!#;!&45!$*&%+<!:8:&5)!2*:!c1-<5-!:*&%:;*3&#$8/!J+!&45!X+%&5-!6&*&5:]!
9I6@!31$$5+&(8!A$#?%-5:!*!)%(-!;#$)!#;!5?*(1*&%#+!>*:5-!#+!>54*?%#$*(!)*$K5$:]!24%34!A*$&%31(*$(8!
;#31:!#+!&4$5*&!*+-!5$$#$!)*+*<5)5+&/!J+!:4#$&]!-5?5(#A)5+&!#;!1:5;1(!5?*(1*&%#+!)5&4#-:!4*:!
A$#?5-!;5*:%>(5!;#$!#&45$!+#+&534+%3*(!:K%((:/!=45:5!)5&4#-:!3#1(-!>5!1:5-!&#!*::5::!5%&45$!
%+-%?%-1*(:!#$!&$*%+%+<!A$#<$*):!>8!3#-%+<!A%(#&!>54*?%#$!%+!:%)1(*&5-!#$!*3&1*(!;(%<4&/!
!
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8.3. Measurement Context 
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9. Level 4: Operational Impact of the Training Program 
9.1. Characteristics 
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9.2. Measures 
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9.3. Situations, Scenarios, and Context of Measurement 
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10. Design Principles for Evaluation Levels 2–4: Assessing Training 

Program Impact  
10.1. The Importance of Study Design and Control of Unrelated Factors 
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&45!34#%35!*+-!5P531&%#+!#;!$5(5?*+&!A5$;#$)*+35!)5*:1$5:]!24%34!%:!*!?5$8!%)A#$&*+&!*:A53&!#;!
&$*%+%+<!5?*(1*&%#+/!@!:53#+-!%)A#$&*+&!*:A53&!#;!&$*%+%+<!5?*(1*&%#+!%:!245&45$!A5$;#$)*+35!
%)A$#?5)5+&:!3*+!>5!*&&$%>1&5-!&#]!&4*&!%:]!3*1:5-!>8]!&45!&$*%+%+<!A$#<$*)!*+-!%:!+#&!&45!$5:1(&!#;!
#&45$!;*3&#$:/!We assume that measuring program effectiveness is the primary goal of program 
evaluation. =41:]!)5&4#-:!&4*&!-#!&4%:!*$5!%)A#$&*+&/!=45$5!*$5!-5:%<+!)5&4#-:!;#$!-*&*!3#((53&%#+!
e*+-!*+*(8:%:g!&4*&!*((#2!3#+3(1:%#+:!*>#1&!3*1:5/!71$&45$]!%+!)*+8!3*:5:!&45:5!-5:%<+!)5&4#-:!*$5!
A$*3&%3*(!2%&4%+!&45!3#+&5P&!#;!A$#<$*)!5?*(1*&%#+/!Z5!>5<%+!2%&4!*!-5:3$%A&%#+!#;!-5:%<+:!;#$!-*&*!
3#((53&%#+!&4*&!A$#?%-5!&45!)#:&!1:5;1(!-*&*/!!
!
U##-!5?*(1*&%#+!-5:%<+]!%+!;*3&]!3*+!-#!*!<##-!c#>!#;!:5A*$*&%+<!&45!;*3&#$!#;!%+&5$5:&o &45!&$*%+%+<!
%+&5$?5+&%#+o ;$#)!#&45$!A#&5+&%*(!3#+&$%>1&#$:!&#!A5$;#$)*+35!%)A$#?5)5+&/!Z4*&!*$5!&45:5!#&45$!
;*3&#$:_!=458!%+3(1-5G!

k!(5?5(!#;!%+%&%*(]!A$5\&$*%+%+<!A5$;#$)*+35!

k!&$*+:%5+&!)5)#$8!#;!&45!A$5\&5:&!

k!(5*$+%+<!;$#)!&45!A$5\&5:&]!+#&!&45!&$*%+%+<!

k!%+;(15+35!#;!34*+<%+<!#A5$*&%#+*(!5?5+&:!#$!3#+-%&%#+:!>5&255+!A$5\!*+-!A#:&\&5:&!
#+!A5$;#$)*+35!

k!(5*$+%+<!;$#)!5PA5$%5+35:!>5&255+!A$5\!*+-!A#:&\&5:&!&4*&!34*+<5:!A5$;#$)*+35!

k!(*$<5!%+-%?%-1*(!-%;;5$5+35:!*)#+<!&$*%+55:!%+3(1-%+<!(5?5(!*+-!&8A5!#;!;(%<4&!
5PA5$%5+35]!)#&%?*&%#+!;#$!(5*$+%+<]!#AA#$&1+%&%5:!&#!(5*$+!;$#)!3#\A%(#&:]!*+-!
5PA5$%5+35:!*+-!5-13*&%#+!>5;#$5!>53#)%+<!*!A%(#&!

!
Z5!$5?%52!&45!A#::%>(5!%)A*3&!#;!&45:5!;*3&#$:!*+-!&45+!-5:3$%>5!4#2!:&1-8!-5:%<+!3*+!5(%)%+*&5!
&45%$!5;;53&:!eA$*3&%3*((8!:A5*K%+<g/!
!
10.2. Diagnostic Study Designs: Did the Training Have an Effect? 

Z5!-$*2!#+!-*&*!3#((53&%#+!-5:%<+:!&4*&!#$%<%+*&5-!%+!(*>#$*&#$8!:3%5+35!*+-!25$5!%+&5+-5-!&#!
:5A*$*&5!3*1:5!#$!%+;(15+35!>8!#+5!;*3&#$!;$#)!#&45$!A#::%>(5!%+;(15+35:/!=45:5!A#25$;1(!-5:%<+:!
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25$5!-5?5(#A5-!;#$!?5$8!-%;;5$5+&!:%&1*&%#+:!85&!&458!*$5!-%$53&(8!*AA(%3*>(5!&#!&45!A$#>(5)!25!*$5!
;*35-!2%&4G!-#5:!&$*%+%+<!3*1:5!%)A$#?5)5+&!&#!A5$;#$)*+35_!!
!
=45!-5:%<+:!25!2%((!3#+:%-5$!*$5!3*((5-!2%&4%+\:1>c53&]!>5&255+\:1>c53&]!*+-!)%P5-!-5:%<+:/!
Z%&4%+\:1>c53&!-5:%<+:!3#)A*$5!A5$;#$)*+35:!>8!&45!:*)5!A%(#&!e:134!*:!>5;#$5!?:!*;&5$!&$*%+%+<gh!
>5&255+\:1>c53&!-5:%<+:!3#)A*$5!A5$;#$)*+35:!>8!-%;;5$5+&!A%(#&:!e:134!*:!*!&$*%+5-!*+-!*+!
1+&$*%+5-!<$#1Agh!*+-!)%P5-!-5:%<+!1:5:!>#&4!&8A5:!#;!3#)A*$%:#+:/!Z5!2%((!:#$&!&4$#1<4!4#2!5*34!
&8A5!#;!-5:%<+!3*+!45(A]!:&*$&%+<!2%&4!&45!:%)A(5:&!*+-!>1%(-%+<!1A!&#!&45!)#$5!3#)A(%3*&5-!>1&!
)#$5!A#25$;1(!)%P5-!-5:%<+:/!O*34!#;!&45:5!3*+!>5!*!A$*3&%3*(!34#%35!%+!&45!*%$(%+5!3#+&5P&]!*+-!25!
A$#?%-5!:#)5!%((1:&$*&%#+:/!
!
7%$:&]!<##-!A5$;#$)*+35!*;&5$!&$*%+%+<!%:!+#!<1*$*+&55!#;!&$*%+%+<!5;;53&%?5+5::/!=45!&$*%+55:!)*8!
4*?5!>55+!5b1*((8!3#)A5&5+&!A$%#$!&#!&$*%+%+</!Z4%(5!%+&1%&%#+!)*8!:1<<5:&!&4%:!2*:!+#&!&45!3*:5]!
2%&4#1&!*!)5*:1$5-!34*+<5]!+#!-*&*\>*:5-!3(*%):!#;!>5+5;%&!;$#)!&45!A$#<$*)!3*+!>5!)*-5/!"*&*!&#!
3#)A*$5!A5$;#$)*+35!2%&4!*+-!2%&4#1&!&$*%+%+<!*$5!3(5*$(8!$5b1%$5-/!653#+-]!%)A$#?5-!A5$;#$)*+35!
>8!&45!:*)5!%+-%?%-1*(!*;&5$!&$*%+%+<!-#5:!+#&!5+:1$5!&4*&!&45!&$*%+%+<!A$#-135-!&45!%)A$#?5)5+&/!
"5:%<+:!&4*&!3#)A*$5!A5$;#$)*+35!#;!&45!:*)5!%+-%?%-1*(!#+!-%;;5$5+&!&5:&:!#$!*&!-%;;5$5+&!&%)5:!*$5!
5P*)A(5:!#;!2%&4%+\:1>c53&!-5:%<+:/!
!
=#!:4#2!%)A$#?5)5+&!>8!*+!%+-%?%-1*(]!#+5!+55-:!*!A$5\&5:&!e>5;#$5!&$*%+%+<g!*+-!*!A#:&\&5:&!e*;&5$!
&$*%+%+<g/!=45!&2#!&5:&!?5$:%#+:!eA$5\!*+-!A#:&\g!+55-!&#!&5:&!&45!:*)5!)*&5$%*(!*+-!>5!#;!3#)A*$*>(5!
-%;;%31(&8/!O?5+!2%&4#1&!&$*%+%+<]!:%)A(8!-#%+<!&45!&5:&!*!:53#+-!&%)5!)%<4&!A$#-135!%)A$#?5)5+&/!
=45!%)A*3&!#;!&4%:!&8A5!#;!:A53%;%3!)5)#$8!2%((!>5!<$5*&5:&!#?5$!:4#$&!%+&5$?*(:]!>5;#$5!-5&*%(:!*$5!
;#$<#&&5+/!J+-55-]!%))5-%*&5!%)A$#?5)5+&!)*8!>5!>*:5-!#+!:4#$&\&5$)!$53#<+%&%#+!#;!&45!&8A5!#;!
&*:K:!c1:&!1:5-!%+!&5:&%+<!*+-!)%<4&!#331$!2%&4#1&!*+8!#;!&45!&$*%+%+<!A$#<$*)!*&!*((/!Z4%(5!(5*$+%+<!
;$#)!&45!&5:&:!&45):5(?5:!)%<4&!A#::%>(8!>5!1:5;1(]!&4%:G!*g!:*8:!+#&4%+<!*>#1&!&45!?*(15!#;!&45!
&$*%+%+<!%+&5$?5+&%#+!A5$!:5]!*+-!>g!%:!1+(%K5(8!&#!>5!*AA(%5-!&#!A5$;#$)*+35!(*&5$!#$!%+!-%;;5$5+&!
3#+-%&%#+:/!=45!;%$:&!:&5A!*$#1+-!&4%:!-%;;%31(&8!%:!&#!:5A*$*&5!&45!A$5\!*+-!A#:&\&5:&!%+!&%)5]!5%&45$!
)#?%+<!&45!A$5\&5:&!&#!>5!)134!>5;#$5!&$*%+%+<!#$!&45!A#:&\&5:&!)134!(*&5$/!=4%:!)5*+:!&4*&!:A53%;%3!
)5)#$8!;#$!&45!A$5\&5:&!%:!?5$8!(%K5(8!&#!;*-5!>5;#$5!&45!A#:&\&5:&/!0#?%+<!&45!A#:&\&5:&!b1%&5!*!>%&!
*;&5$!&$*%+%+<!A$#?%-5:!*+!*--%&%#+*(!%)A$#?5)5+&!&#!*::5::)5+&/!J;!%)A$#?5)5+&!%:!;#1+-]!%&!)5*+:!
&4*&!&45!-%;;5$5+35!*;&5$!&$*%+%+<!%:!:&%((!;#1+-!#?5$!*!(#+<5$!$5&5+&%#+!%+&5$?*(]!24%34!%:!*!1:5;1(!
;%+-%+</!Z4%(5!-5(*85-!A#:&\&5:&!*::5::)5+&!-#5:!+#&!5(%)%+*&5!&45!A#::%>%(%&8!#;!5;;53&:!;$#)!&45!&5:&!
%&:5(;]!%&!:1<<5:&:!1:5;1(!(5*$+%+<!$5:1(&5-!;$#)!&$*%+%+<]!&5:&]!#$!>#&4h!%+-55-]!&45!&5:&%+<!)*8!>5!
3#+:%-5$5-!A*$&!#;!&$*%+%+</!I+!&45!#&45$!4*+-]!%;!&45$5!%:!*!(#+<!%+&5$?*(!>5&255+!A$5\!*+-!A#:&\&5:&]!
#&45$!%+&5$?5+%+<!;*3&#$:!)%<4&!%+;(15+35!A5$;#$)*+35/!F4*+<5!%+!#A5$*&%#+*(!3#+-%&%#+:]!$5A#$&5-!
*33%-5+&:]!#$!#&45$!&$*%+%+<!)*8!%+&5$?5+5!*+-!%+;(15+35!A5$;#$)*+35!#;!*!<$#1A/!!
!
Z4%(5!&45$5!*$5!34*((5+<5:!&#!*::5::%+<!A$#<$*)!5;;53&%?5+5::!>8!3#)A*$%+<!&45!:*)5!%+-%?%-1*(:!
>5;#$5!*+-!*;&5$!&$*%+%+<]!2%&4%+\:1>c53&!-5:%<+:!4*?5!*!<$5*&!:&$5+<&4/!Y*$%*&%#+!*3$#::!%+-%?%-1*(:!
3*+!>5!?5$8!(*$<5!*+-!&5:&%+<!&45!:*)5!%+-%?%-1*(!&2%35!5(%)%+*&5:!)134!#;!&4%:!%+-%?%-1*(!?*$%*&%#+/!
J;!*!<$5*&!-5*(!#;!?*$%*>%(%&8!3#)5:!;$#)!;*3&#$:!#&45$!&4*+!&45!;*3&#$!#;!%+&5$5:&o 5;;53&%?5+5::!#;!&45!
&$*%+%+<!A$#<$*)o %&!)*K5:!%&!-%;;%31(&!&#!-5&53&!)5*+%+<;1(!34*+<5!#+!&4*&!;*3&#$/!
!
@!>5&255+\:1>c53&:!-5:%<+!5(%)%+*&5:!*+8!5;;53&!#;!$5A5*&5-!&5:&%+<!>8!3#)A*$%+<!&2#!<$#1A:!#;!
%+-%?%-1*(:]!*:!5*34!A5$:#+!%:!&5:&5-!#+(8!#+35/!=4%:!>5&255+\:1>c53&:!*(&5$+*&%?5!3#)A*$5:!*!<$#1A!
#;!%+-%?%-1*(:!24#!4*-!&45!&$*%+%+<!&#!*!3#+&$#(!<$#1A!#;!%+-%?%-1*(:!24#!-%-!+#&/!Z4%(5!&4%:!
$5)#?5:!&45!A#::%>(5!5;;53&!#;!$5A5*&5-!&5:&%+<]!%&!%+3$5*:5:!&45!%+;(15+35!#;!%+-%?%-1*(!-%;;5$5+35:/!
=4%:!)5*+:!&4*&!&45!A5#A(5!%+!&45!&2#!<$#1A:!:4#1(-!>5!:%)%(*$!%+!#&45$!$5(5?*+&!$5:A53&:!*+-!&4*&!&45!
<$#1A:!2%((!+55-!&#!>5!;*%$(8!(*$<5!&#!-5&53&!*!34*+<5/!!
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!
@!)%P5-!-5:%<+!3*+!3#)>%+5!&45!:&$5+<&4!#;!2%&4%+\!*+-!>5&255+\:1>c53&:!-5:%<+:/!Z%&4%+\:1>c53&!
3#)A*$%:#+:!$5-135!&45!5;;53&!#;!%+-%?%-1*(!-%;;5$5+35:/!'5&255+\:1>c53&!3#)A*$%:#+:!$5)#?5!
5;;53&:!#;!$5&5:&%+</!@!)%P5-!-5:%<+!%:!:#)524*&!)#$5!3#)A(%3*&5-!&#!5P531&5!>1&!3*+!A$#?%-5!*!
?5$8!A#25$;1(!)5&4#-!#;!A$#<$*)!5?*(1*&%#+/!
!
10.3. Examples of Useful ÒMixed DesignsÓ 

=45!)%P5-\-5:%<+!5P*)A(5:!-5:3$%>5-!45$5!*$5!1:5;1(!%+!95?5(:!E^Q/!@((!&45:5!-5:%<+:!%+?#(?5!&2#!
<$#1A:!#;!A%(#&:/!=2#!)%P5-!-5:%<+:!*$5!:4#2+!%+!=*>(5:!B!*+-!Eh!;#$!5*:8!$5;5$5+35!25!(*>5(!&45!
35((:!@]!']!F]!*+-!"/!=45:5!-5:%<+:!)%<4&!>5!3*$$%5-!#1&!*&!(*$<5!#$!:)*((!:3*(5/!7#$!5P*)A(5]!SL!
A%(#&:!)%<4&!>5!%+!5*34!<$#1A!*+-!&45!&$*%+%+<!%+&5$?5+&%#+!2%&4!A$5\!*+-!A#:&\&5:&:!e*:!+55-5-g!)%<4&!
>5!:345-1(5-!;#$!&4$55!4#1$:!#+!&45!:*)5!-*8!*:!7%$:&!9##K!%+!*+!@TC!*::5::)5+&/!=45!*::5::)5+&]!
;#$!5P*)A(5]!)%<4&!>5!5?*(1*&%+<!*!&$*%+%+<!1+%&!#+!)*+*<%+<!)#+%&#$%+<!34*((5+<5:!#+!*AA$#*34!
&4*&!A$5:5+&:!3#+35A&:!2%&4!5P5$3%:5:!3$%&%b1%+<!*!:5$%5:!#;!:4#$&!?%-5#:!:4#2%+<!:&$#+<!*+-!25*K!
)#+%&#$%+<!>54*?%#$:!;#$!&45!&$*%+55!&#!*::5::]!2%&4!;55->*3K!A$#?%-5-/!C$5\!*+-!A#:&\&5:&!)%<4&!>5!
;(8%+<!:5?5$*(!:4#$&!:5b15+35:!%+!&45!:%)1(*&#$/!
!
=*>(5!B!:4#2:!*!:%)A(5!)%P5-!-5:%<+!%+!24%34!5*34!A*$&%3%A*+&!%:!5?*(1*&5-!%+!*!:%+<(5!:5::%#+/!
C%(#&:!%+!U$#1A!B!*$5!3#)A*$5-!#+!A$5\!?:!A#:&\&5:&!A5$;#$)*+35G!"%-!&45:5!A%(#&:!%)A$#?5!e*!2%&4%+\
:1>c53&!3#)A*$%:#+g_!U$#1A!E!-#5:!+#&!<5&!&45!&$*%+%+</!U$#1A!B!:3#$5:!#+!&45!A#:&\&5:&!*$5!*(:#!
3#)A*$5-!&#!&45!:&*+-\*(#+5!&5:&!;#$!U$#1A!E!e*!>5&255+\:1>c53&:!3#)A*$%:#+gG!"#!A5#A(5!24#!<#&!
&45!&$*%+%+<!-#!>5&&5$!&4*+!A5#A(5!24#!-%-!+#&!<5&!&45!&$*%+%+<!e*+-!*(:#!-%-!+#&!-#!&45!A$5\&5:&g_!=4%:!
-5:%<+!4*:!&45!A$*3&%3*(!*-?*+&*<5!&4*&!5*34!A%(#&!#+(8!+55-:!&#!3#)5!&#!#+5!:5::%#+/!f#&!*((!&45!
A%(#&:!<5&!&45!&$*%+%+<]!24%34!)*8!>5!A5$;53&(8!*335A&*>(5!;#$!*!+52]!5PA5$%)5+&*(!&$*%+%+<!A$#<$*)/!
C%(#&:!%+!F5((!'!)*8!>5!<%?5+!*!3#+&$#(!*3&%?%&8!#;!:%)%(*$!(5+<&4!&#!&45!&$*%+%+<!&#!:5A*$*&5!&45!
*-)%+%:&$*&%#+!#;!&45!&2#!?5$:%#+:!#;!&45!&5:&/!
!

Table 1. Data Collection: Mixed Within- and Between-
Subjects Comparisons: Single Session 

! "#$$%&'!(!)*&'+,!(-!

Group 1 

Cell A 
Version A (or B), as pre-test 
New Training. 
Version B (or A), as post-test 

Group 2 
Cell B 
Version B (or A), stand-alone test 
Version A (or B), stand-alone test 

!
!
=*>(5!E!:4#2:!*!)#$5!3#)A(%3*&5-!*+-!)#$5!A#25$;1(!)%P5-!-5:%<+]!%+?#(?%+<!&2#!:5::%#+:/!
J-5*((8]!&45!&2#!:5::%#+:!*$5!$1+!:#)5!:%<+%;%3*+&!&%)5!*A*$&!eA5$4*A:!255K:!#$!)#+&4:g!&#!)5*:1$5!
$5&5+&%#+!#?5$!*+!#A5$*&%#+*((8!)5*+%+<;1(!%+&5$?*(/!65::%#+:!)%<4&!>5!:345-1(5-!2%&4!$531$$5+&!
&$*%+%+</!=45!)*%+!34*+<5!%+!&45!=*>(5!E!-5:%<+!;$#)!&45!=*>(5!B!-5:%<+!%:!>$%+<%+<!A*$&%3%A*+&:!
>*3K!;#$!*!:53#+-!:5::%#+/!=4%:!<%?5:!?*(1*>(5!%+;#$)*&%#+]!*+-!%&!*((#2:!A%(#&:!%+!>#&4!<$#1A:!&#!<5&!
&45!&$*%+%+<h!4#25?5$]!%&!)*8!*--!:345-1(%+<!-%;;%31(&8/!I?5$*((]!;525$!A%(#&:!+55-!>5!%+3(1-5-!%+!
5*34!<$#1A]!>53*1:5!>#&4!<$#1A:!*$5!5?5+&1*((8!&$*%+5-]!*+-!>#&4!*$5!&5:&5-!>5;#$5!*+-!*;&5$!&$*%+%+</!
!
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@:!%+!&45!-5:%<+!%+!=*>(5!B]!*g!U$#1A!B!<5&:!&45!&$*%+%+<!%+!65::%#+!B]!2%&4!A$5!*+-!A#:&\&5:&!%+!&4*&!
:5::%#+!*+-!>g!U$#1A!E!-#5:!+#&!<5&!&45!&$*%+%+<!%+!65::%#+!B]!24%34!A$#?%-5:!1+&$*%+5-!:3#$5:!e#+!*!
`A$5&5:&ag!&4*&!3*+!>5!3#)A*$5-!&#!U$#1A!B!A#:&\&5:&!;#$!*!>5&255+\:1>c53&:!3#)A*$%:#+/!!
!
[#25?5$]!%+!=*>(5!E]!U$#1A!B!%:!&45+!&5:&5-!*<*%+!%+!65::%#+!E!%+!*!:53#+-]!-5(*85-!A#:&\&5:&h!&4%:!
3*+!>5!3#)A*$5-!&#!&45%$!65::%#+!B!A#:&\&5:&]!24%34!)5*:1$5:!2%&4%+\:1>c53&!$5&5+&%#+!*+-!;#$<5&&%+<!
#?5$!*!(#+<5$!%+&5$?*(/!=41:]!c1:&!*--%+<!F5((!F!e2%&4#1&!"g!*--:!?*(1*>(5]!-%:&%+3&%?5!%+;#$)*&%#+!
*>#1&!$5&5+&%#+/!J+!F5((!"]!U$#1A!E!%:!+#2!A$#?%-5-!&45!+52!&$*%+%+<]!*+-!&458!&45+!<5&!*!C#:&\&5:&!
$%<4&!*;&5$!&$*%+%+<h!+#&5!&4%:!%:!*!(#+<!&%)5!*;&5$!&45%$!A$5\&5:&/!=41:]!A5$;#$)*+35!#+!&45!A#:&\&5:&!%:!
1+(%K5(8!&#!>5!)134!%+;(15+35-!>8!4*?%+<!&*K5+!&45!A$5\&5:&!:%P!)#+&4:!5*$(%5$/!F5((!"!A$#?%-5:!*!
:53#+-]!2%&4%+\:1>c53&!3#)A*$%:#+]!+#2!;#$!U$#1A!E/!
!

Table 2. Data Collection: Mixed Within- and Between-Subjects Comparisons: 
Two Sessions 

! "#$$%&'!(!)*&'+,!(-! "#$$%&'!.!)*&'+,!/-!

Group 1 

Cell A 
Version A (or B), as pre-test 
New Training 
Version B (or A), as post-test 

Cell C 
Version C, as delayed-post-test 

Group 2 
Cell B 
Version B (or A), as pre-test 
(before Session 2) 

Cell D 
New Training  
Version C, as post-test 

!
!
=5:&!?5$:%#+:!*$5!3#1+&5$>*(*+35-]!:#!5*34!?5$:%#+!%:!1:5-!%+!5?5$8!$#(5]!5/</]!Y5$:%#+!@!%:!
:#)5&%)5:!A$5\!*+-!:#)5&%)5:!A#:&\&5:&/!7#$!:%)A(%3%&8]!&45:5!-5:%<+:!*::1)5!3#)A*$%:#+:!*$5!)*-5!
2%&4!*+-!2%&4#1&!&45!&$*%+%+<!&#!>5!5?*(1*&5-!$*&45$!&4*+!3#)A*$%+<!#+5!&8A5!#;!&$*%+%+<!%+&5$?5+&%#+!
&#!*+#&45$!&8A5!#;!&$*%+%+<h!&45!(#<%3!%:!?5$8!:%)%(*$!;#$!>#&4!3*:5:/!!
!
10.4. Mixed Designs for Level 3 

=*>(5!M!%((1:&$*&5:!4#2!&45!)%P5-!-5:%<+!;#$!&45!5?*(1*&%#+!:4#2+!%+!=*>(5!E!3#1(-!>5!%)A(5)5+&5-!
%+!&45!3#+&5P&!#;!#+<#%+<!$531$$5+&!&$*%+%+</!7#$!&4%:!-5:%<+]!*((!A%(#&:!<5&!&45!+52!&$*%+%+<!>1&!%+!
&2#!2*?5:/!
!

Table 3. Two-Session, Mixed-Design Integrated with Training 
! ( !"!012#3*145,!6#5744#'+! . #$!012#38797$+!6#5744#'+!

Group 1 
#1-Monitoring pre-test  
New Monitoring training 
#2- Monitoring post-test  

#4- Monitoring delayed-post-test  
Training open/none required 

Group 2 
Old training 
#3- Monitoring post-test  

#5- Monitoring pre-test  
New Monitoring training 
#6- Monitoring post-test  

!
!
=4%:!-5:%<+!3#)A*$5:!I(-!*+-!f52!&$*%+%+</!=45!-5:%<+!*::1)5:!&4*&!&45!75-5$*(!@?%*&%#+!
@-)%+%:&$*&%#+!e7@@g!4*:!+#&!)*+-*&5-!&45!f52!&$*%+%+<]!>1&!&4*&!*+!*%$(%+5]!A$#>*>(8!%+!
3##A5$*&%#+!2%&4!&45!7@@]!#$!&45!7@@!%&:5(;]!%:!*::5::%+<!A#::%>(5!&$*%+%+<!%)A$#?5)5+&:/!=4%:!
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-5:%<+!5+*>(5:!:5?5$*(!%+;#$)*&%?5!3#)A*$%:#+:!&4*&!A$#?%-5!*!<$5*&!-5*(!#;!%+;#$)*&%#+!*>#1&!&45!
5;;53&%?5+5::!#;!&45!&$*%+%+<!%+&5$?5+&%#+/!O*34!<$#1A!%:!&5:&5-!&4$55!&%)5:]!#+35!#+!5*34!#;!&4$55!
?5$:%#+:!#;!&45!&5:&/!I$-5$!#;!&5:&%+<!%:!3#1+&5$>*(*+35-/!
!
I3/,3.$3.834387)<'D!&45!A5$;#$)*+35!#;!U$#1A!B!#+!&45!0*$34!A$5\&5:&!esBg!3*+!>5!3#)A*$5-!&#!&45!
0*$34!A#:&\&5:&!esEg]!*+-!5*34!#;!&45:5!&5:&:!3*+!>5!3#)A*$5-!&#!&45!-5(*85-\A#:&\&5:&!esQg!*&!&45!
:&*$&!#;!&45!@1<1:&!65::%#+/!J;!&$*%+%+<!%:!5;;53&%?5]!&45!U$#1A!B!0*$34!A#:&\&5:&!esEg!2#1(-!>5!>5&&5$!
&4*+!&45!A$5\&5:&!esBg/!J;!&45!&$*%+%+<!%:!$5&*%+5-]!&45!U$#1A!B!@1<1:&!-5(*85-\A#:&\&5:&!esQg!2#1(-!>5!
>5&&5$!&4*+!&45!U$#1A!B!0*$34!A$5\&5:&!*:!25((]!&4#1<4!(%K5(8!+#&!*:!<##-!*:!&45!0*$34!A#:&\&5:&!esEg]!
>53*1:5!&4*&!#331$$5-!%))5-%*&5(8!*;&5$!&$*%+%+</!6%)%(*$(8]!&45!A5$;#$)*+35!#;!U$#1A!E!#+!&45!
@1<1:&!A$5\&5:&!esSg!3*+!>5!3#)A*$5-!&#!&45%$!@1<1:&!A#:&\&5:&!sVg/!
!
]&/B&&.$3.834387)<'D!&45!A5$;#$)*+35!#+!&45!0*$34!A#:&\&5:&!3*+!>5!3#)A*$5-!>5&255+!U$#1A!B!
&$*%+5-!esBg!*+-!U$#1A!E!#(-!&$*%+%+<!esMg/!J;!U$#1A!B!(5*$+5-!;$#)!&$*%+%+<]!&458!esEg!:4#1(-!
A5$;#$)!>5&&5$!&4*+!U$#1A!E!esMg/!J+!*--%&%#+]!U$#1A!Bj:!&5:&!%+!@1<1:&!esQg!3*+!>5!3#)A*$5-!&#!
U$#1A!Ej:!A$5\&5:&!%+!@1<1:&]!&#!:55!%;!*+8!*-?*+&*<5!#;!&45!+52!?:!#(-!&$*%+%+<!%:!)*%+&*%+5-!*;&5$!*!
-5(*8/!!
!
=*>(5!Q!:4#2:!*!:%)%(*$!-5:%<+]!2%&4!*+!*--%&%#+*(!<#*(!&#!A$#?%-5!A%(#&:!2%&4!&45!&$*%+%+<!b1%3K(8]!
24%(5!&45!5?*(1*&%#+!%:!#+<#%+</!=4%:!4*:!&45!3#:&!&4*&!&45!3#)A*$%:#+!<$#1A:!*$5!+#&!>5%+<!)5*:1$5-!
*&!&45!:*)5!&%)5:]!*+-!-%;;5$5+&!5?5+&:!2%((!4*?5!4*AA5+5-!>5&255+!&45!&5:&:!>5%+<!3#)A*$5-/!
=5:&%+<!*&!-%;;5$5+&!&%)5:!)*8!>5!%)A*3&5-!>8!;*3&#$:!:134!*:!34*+<5!%+!6=@,!-5:%<+]!#&45$!34*+<5:!
%+!*%$(%+5!A#(%3%5:]!34*+<5!%+!+*&1$5!#$!:345-1(%+<!#;!$5?5+15!;(%<4&:]!5&3/!
!

Table 4. Mixed-Design. Rapid Adoption a Goal as well as Evaluation 

! ( !"!012#3*145,!
6#5744#'+!

. #$!012#3*1:!
6#5744#'+!

( !"!012#38797$+!
6#5744#'+!

.';!012# 3<5+=!
6#5744#'+!

Group 1 
(begins 
first) 

Old training.  
Monitoring “post-test” 

(Version A) 

 Monitoring pre-test 
(Version B) 

New monitoring 
training. 

Monitoring post-test 
(Version C) 

 

Group 2 

 Monitoring pre-test 
(Version C) 

New monitoring 
training. 

Monitoring post-test 
(Version A) 

 Monitoring pre-test. 
(Version B) 

Old (or New) 
training 

!
!
=45!<#*(!%:!&#!*::5::]!#+!<$#1A:!#;!A%(#&:]!245&45$!*!+52!&$*%+%+<!A$#<$*)!4*:!&45!-5:%$5-!#1&3#)5/!
C*$&%3%A*+&:!*$5!A%(#&:!24#!*$5!:345-1(5-!;#$!$531$$5+&!&$*%+%+<!5?5$8!:%P!)#+&4:/!U$#1A:!B!*+-!E!*$5!
<$#1A:!#;!:%)%(*$!A%(#&:!5*34!:345-1(5-!;#$!&$*%+%+<!%+!:A$%+<!e0*$34!*+-!0*8!%+!&45!&*>(5!5P*)A(5g/!
U$#1A!B!:&*$&:!;%$:&!*+-!-#5:!+#$)*(!$531$$5+&!&$*%+%+<!eI (-g!%+!0*$34!;#((#25-!>8!*!0#+%&#$%+<!
=5:&h!&4%:!3#1(-!5?5+!>5!:&*$&5-!24%(5!&45!+52!&$*%+%+<!A$#<$*)!%:!<5&&%+<!*!;%+*(!A#(%:4%+</!U$#1A!E!
-#5:!&45!+52!5P&5+-5-!&$*%+%+<!%+!0*8/!=4%:!>5<%+:!2%&4!*!)#-%;%5-!7%$:&!9##K]!24%34!%+3(1-5:!&45!
:35+*$%#:!-5:%<+5-!&#!A#:5!)#+%&#$%+<!34*((5+<5:]!*:!25((!*:!*!?*$%5&8!#;!+#$)*(!5?5+&:/![#A5;1((8]!
&45!*::5::)5+&!$5b1%$5-!%+!&45!`:&*+-*$-a!7%$:&!9##K!)%<4&!>5!+5<#&%*&5-!%+!:#)5!)*++5$!&#!$5-135!
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&45!&%)5!%&!$5b1%$5:/!=45!&$*%+%+<!;#$!U$#1A!E!%+!&45!7%$:&!9##K!%+3(1-5:!&45!!&B !)#+%&#$%+<!&$*%+%+</!
@:!2%&4!&45!-5:%<+!%+!=*>(5!E]!?5$:%#+:!+55-!&#!>5!3#1+&5$\>*(*+35-]!:#!?5$:%#+:!@]!']!*+-!F!*$5!
1:5-!5b1*((8!%+!5*34!35((/!
!
7%&&%+<!&45!5?*(1*&%#+!2%&4%+!&45!:345-1(%+<!#;!$531$$5+&!&$*%+%+<!2#1(-!4*?5!:5?5$*(!*-?*+&*<5:/!
7%$:&]!1:%+<!&45!7%$:&!9##K!A#$&%#+!#;!@TC!&$*%+%+<!2#1(-!A$#?%-5!*!+#\c5#A*$-8!:5&&%+<!2%&4!24%34!
A%(#&:!*$5!*($5*-8!;*)%(%*$/!=4%:!%:!%)A#$&*+&!:%+35!&45!<#*(!%:!&#!)5*:1$5!A5$;#$)*+35!#;!&45!&$*%+%+<!
A$#<$*)]!+#&!&45!A%(#&:/!653#+-]!&*AA%+<!%+&#!&45!5P%:&%+<!&$*%+%+<!383(5!$5)#?5:!&45!>1$-5+!#;!
:345-1(%+<]!*+-!%+!A*$&%31(*$]!:345-1(%+<!*!:53#+-!:5::%#+!*&!*!;%P5-!%+&5$?*(!;$#)!&45!;%$:&/!=4%$-]!
>53*1:5!*!(*$<5!+1)>5$!#;!A%(#&:!*$5!&$*%+5-!5?5$8!)#+&4]!*!(*$<5!:*)A(5!#;!&$*%+55:!3*+!>5!%+3(1-5-/!
7#1$&4]!3#4#$&:!&$*%+5-!*&!3(#:5!>1&!-%;;5$5+&!)#+&4:!3*+!>5!3453K5-!;#$!*+8!(*$<5!-%;;5$5+35:]!:134!
*:!;*((%+<!$%<4&!>5;#$5!*+-!*;&5$!*!$535+&!(*$<5!#+>#*$-%+<!#$!)5$<5$!e#$!#331$$5+35!#;!*!<(#>*(!
3$%:%:g/!7%+*((8]!5P%:&%+<!5b1%A)5+&]!-*&*!)*+*<5)5+&]!*+-!5?5+!:&*;;%+<!3*+!>5!1:5-/!=45!K58!
34*((5+<5!%:!+5<#&%*&%+<!4#2!&4%:!3*+!>5!;%&!%+&#!&45!7%$:&!9##K!:5::%#+:!*+-!<5&&%+<!>18\%+!;$#)!*((!
%+?#(?5-!A*$&%5:]!%+3(1-%+<!*%$(%+5!&$*%+%+<!-5A*$&)5+&:!*+-!A%(#&!1+%#+:/!@!)134!(5::!:*&%:;*3&#$8!
#A&%#+!2#1(-!>5!:345-1(%+<!&45!5?*(1*&%#+!:5::%#+:!%))5-%*&5(8!*;&5$!&45!7%$:&!9##K!:5::%#+/!
!
10.5. Design Challenges and Examples for Level 4 Evaluation 

95?5(!Q!5?*(1*&%#+:!4*?5!A$*3&%3*(!34*((5+<5:!&#!%)A(5)5+&%+<!&45!)#:&!%+;#$)*&%?5!-5:%<+:/!Z5!
>5(%5?5!%&!%:!A#::%>(5]!4#25?5$]!&#!3#+-13&!%+;#$)*&%?5!95?5(!Q!5?*(1*&%#+:!2%&4!)#-5:&!*--%&%#+*(!
3#:&!*>#?5!&45!-5?5(#A)5+&!*+-!-5(%?5$8!#;!&45!&$*%+%+<!%&:5(;/!Z5!&4%+K!&4%:!%:!&$15!5?5+!%;!)5*:1$5:!
%+3(1-5!#>:5$?5$\>*:5-!-*&*]!+#&!c1:&!7IT@!-*&*/!J+!A*$&%31(*$]!25!>5(%5?5!&45!*--%&%#+*(!3#:&:!3*+!
3#+:%:&!A$%)*$%(8!%+!-*&*!)*+*<5)5+&]!:345-1(%+<]!*+-!*+*(8:%:!$*&45$!&4*+!%+!$5b1%$%+<!:%<+%;%3*+&!
*--%&%#+*(!:%)1(*&#$!#$!#>:5$?5$!&%)5/!"#%+<!&4%:!)#:&!5;;%3%5+&(8!)*8!-5A5+-!#+!&45!;(5P%>%(%&8!
*((#25-!%+!@TC!A(*+:/!!
!
@+8!#;!&45!-5:%<+:!-5:3$%>5-!;#$!95?5(!M!*$5!1:5;1(!45$5/!@+!%)A#$&*+&!*--5-!>#+1:!%:!&4*&!&45!
&5:&%+<!%:!+#&!*+!*--%&%#+*(]!:A53%*(!*3&%?%&8]!>1&!%:!&45!+#$)*(!(%+5!#A5$*&%#+/!=4%:!$5b1%$5:!<##-!
%+\;(%<4&!)5*:1$5:]!#;!3#1$:5]!>1&!)5*+:!&4*&!&45!)5*:1$5)5+&]!245&45$!#>:5$?5$\>*:5-!#$!;$#)!
-*&*\(#<<%+<]!*$5!A*$&!#;!+#$)*(!2#$K!*+-!(5::!(%K5(8!&#!%)A*3&!A5$;#$)*+35!%&:5(;/!=45!5P*)A(5:!
:K5&345-!;#31:!#+!$531$$5+&!&$*%+%+<h!-5:%<+!-5&*%(:!#;!5?*(1*&%#+!A(*+:!2#1(-!>5!-%;;5$5+&]!>1&!
&45!:*)5!5?*(1*&%#+!(#<%3!3#1(-!*AA(8!;#$!35$&%;%3*&%#+!#$!%+:&$13&#$!&$*%+%+</!Z5!2#1(-!*+&%3%A*&5!
&4*&!-5?5(#A)5+&!$1+:!1:%+<!*!:)*((!+1)>5$!#;!A%(#&:!2#1(-!>5!$5b1%$5-!&#!5+:1$5!&$*%+%+<!3#1(-!
>5!5;;53&%?5(8!-5(%?5$5-!*+-!A$5-%3&*>(8!:345-1(5-]!*+-!&4*&!&4%:!2#1(-!>5!+55-5-!A$%#$!&#!*!
>$#*-5$!5?*(1*&%#+/!!
!
@%$(%+5:!4*?5!&45!&$5)5+-#1:!*-?*+&*<5!#;!?#(1)5G!)*+8!A%(#&:!*$5!+535::*$%(8!&$*%+5-!5?5$8!)#+&4/!
=4%:!-*&*!:&$5*)!A$#?%-5:!*!A#&5+&%*(!$5:#1$35!;#$!5?*(1*&%+<!&$*%+%+<!5;;53&%?5+5::/!
!
10.6. Challenges and Opportunities 

@TC!&$*%+%+<!A$#<$*):!A$#?%-5!>#&4!:&$13&1$5!*+-!;(5P%>%(%&8!;#$!*::5::)5+&!#>c53&%?5:!*&!A*$&%31(*$!
&5:&%+<!383(5:/!=4%:!:&$13&1$5!3#1(-!>5!(5?5$*<5-!&#!*::5::!5;;53&%?5+5::!#;!+52!&$*%+%+<!A$#<$*):!*&!
&45!#A5$*&%#+*(!(5?5(/!=4%:!)*8!A$#?%-5!&45!>5:&!#AA#$&1+%&8!;#$!-%*<+#:&%3!*::5::)5+&!*&!&45!
#A5$*&%#+*(!(5?5(!#;!)#+%&#$%+<!&$*%+%+</!=4%:!;$*)52#$K!*AA5*$:!&#!A$#?%-5!&45!;(5P%>%(%&8!+55-5-!
;#$!*+!%+;#$)*&%?5!*::5::)5+&!#;!&$*%+%+<!&4*&!&*$<5&:!:K%((:!#$!*3&%?%&%5:!+#&!-5;%+5-!*:!&5$)%+*(!
A$#;%3%5+38!#>c53&%?5:/!!
!
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J&!%:!2#$&4!+#&%+<!&4*&!&45!$#(5!#;!&5:&%+<!%:!3#)A(%3*&5-/!7#$!&45!A1$A#:5!#;!5?*(1*&%+<!*!&$*%+%+<!
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*$5!85&!*+#&45$!$5*:#+!248!%&!)*8!>5!2#$&424%(5!1:%+<!*!)#$5!3#)A(5P!-5:%<+!245$5!&45!5;;53&!#;!
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!
!
11. Method Summary: Useful Combinations of Context, Materials, and 

Tasks, with Illustrative Examples 
J+!&4%:!$5A#$&!25!4*?5!-5:3$%>5-!*!(*$<5!+1)>5$!#;!2*8:!%+!24%34!&45!5;;53&%?5+5::!#;!*!&$*%+%+<!
A$#<$*)!3*+!>5!5?*(1*&5-/![5$5!25!:1))*$%R5!245+!-%;;5$5+&!*AA$#*345:!*$5!1:5;1(!>8!1:%+<!&4$55!
-%)5+:%#+:/!I1$!3#+35$+!%:!5?*(1*&%#+!#;!&$*%+%+<!A$#<$*):/![#25?5$]!&45!$5:#1$35:!*?*%(*>(5!;#$!
&$*%+%+<!5?*(1*&%#+]!*:!25((!*:!:A53%;%3!5?*(1*&%#+!#>c53&%?5:]!*$5!(%K5(8!:&$#+<(8!$5(*&5-!&#!&45!
$5:#1$35:!*?*%(*>(5!%+!-5(%?5$8!#;!&$*%+%+<]!:#!&45:5!)*8!>5!3(#:5(8!$5(*&5-/!
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11.1. Context and Technologies 

Z5!#$<*+%R5-!)134!#;!&4%:!$5A#$&!%+!&5$):!#;!N%$KA*&$%3Kj:!(5?5(:/!=45:5!25$5!A$%)*$%(8!;#31:5-!#+!
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!

Table 5. Context and Technologies Used in Evaluation 

>&'+#?+! @#5,'&A&9:!B#$54%C+%&'! 8$$&5%1+#;!D#2#A!&E!
F21A71+%&'3G&1A!

Classrooms and 
Computers 

Can include much more than traditional 
delivery such as reading power point 
slides or listening to lectures. 

Level 2 

Realistic – Simulators High-fidelity simulators and targets flight 
scenarios. Level 3A 

Revenue Flights Human observation (e.g., LOSA) and 
recordings (e.g., FOQA) from the cockpit. Level 3B 

Fleet-Level Operations 
Aircraft data, training time, SMS safety 
indicators. Data collection and 
aggregation technologies. 

Level 4 

!
!
11.2. Materials 

O?*(1*&%#+!)*&5$%*(:!*$5!&45!b15:&%#+:]!A$#>(5):]!*+-!:%&1*&%#+:!1:5-!%+!5?*(1*&%#+!&*:K:!#$!*3&%?%&%5:/!
Z5!-%?%-5!&8A5:!#;!)*&5$%*(:!%+&#!&4$55!<$#1A:!&4*&!-%;;5$!%+!:%)A(%3%&8!*+-!%+!4#2!3(#:5(8!&458!
$5:5)>(5!*3&1*(!;(%<4&!3#+-%&%#+:!e=*>(5!Vg/!Z5! (*>5(!&45:5!6&*&%3]!"8+*)%3]!*+-!F#+&$#((*>(5!&8A5:!
#;!)*&5$%*(:/!6&*&%3!)*&5$%*(:!A$5:5+&!5?5+&:!1:5-!%+!&*:K:!*+-!3*:5:!#+(8!*:!:&*&%3!-5:3$%A&%#+:!#$!
-%*<$*):/!"8+*)%3!)*&5$%*(:!%+3(1-5!?%-5#]!*+%)*&%#+:]!#$!$53#$-%+<:/!F#+&$#((*>(5!)*&5$%*(:!*((#2!
&45!A5$:#+!&#!*;;53&!&45!3#1$:5!#;!5?5+&:]!*:!%+!*!:%)1(*&%#+/!=45:5!-%:&%+3&%#+:!*$5!A*$&%31(*$(8!
%)A#$&*+&!;#$!5?*(1*&%#+:!&4*&!%+3(1-5!3*:5!*+-!5?5+&\#$%5+&5-!A$#>(5):!*+-!*::5::)5+&!*3&%?%&%5:/!
!
! !
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Table 6. Materials Used in Evaluation 

! B#$54%C+%&'! H14+%57A14A:!I#ACE7A!E&4!F21A71+%'9J!

Static Text and diagrams. User can 
control timing. 

Measuring basis for reflection, 
understanding, and analysis. 

Dynamic 
Animation, video, recording. Monitoring transient information, 

time to notice, interpret, and 
verbalize. 

Controllable Pilot has control of actions 
affecting events. 

Whole cycle of perception, 
understanding, and acting. 

!
!
11.3. Tasks 

O?*(1*&%#+!$5b1%$5:!:#)5!&*:K!#$!*3&%?%&8!1:%+<!&45!)*&5$%*(:!245$5!A5$;#$)*+35!#+!&45!&*:K!
#$!*3&%?%&8!A$#-135:!&45!-*&*/!C%(#&!A5$;#$)*+35!3*+!>5!*::5::5-!%+!)*+8!&*:K:]!24%34!25!
<$#1A!*:!;#((#2:G!

k!)5)#$8!e$53*((!*+-!$53#<+%&%#+g!

k!1+-5$:&*+-%+<!eA$5-%3&%+<]!5PA(*%+%+<g!

k!*::5::%+<!A48:%3*(!:%&1*&%#+!e*%$3$*;&!3#+;%<]!)#-5:]!25*&45$]!5&3/g!

k!*::5 ::%+<!:#3%*(d>54*?%#$*(!:%&1*&%#+!e3#))1+%3*&%#+]!&*:K!#?5$(#*-]!5&3/g!

k!*3&%#+!e3#+&$#(!*3&%#+:]!%+;#$)*&%#+!<*&45$%+<!*3&%#+:]!:55K%+<!45(A]!5&3/g!
!

C5$;#$)*+35!*&!&45!(5?5(!#;!#A5$*&%#+*(!1+%&:!3*+!>5!*::5::5-!>8!)5*:1$%+<!#+<#%+<!;(55&!*3&%?%&%5:/!
6*;5&8!%+-%3*&#$:!3*+!3*A&1$5!A5$;#$)*+35!#+!;(55&!*3&%?%&%5:/!`@3&%?%&%5:a!*&!&45!;(55&!(5?5(!)%<4&!>5!
;(55&\(5?5(!*-#A&%#+!#;!*!+52!>$%5;%+<!A$*3&%35]!#$!%)A$#?5)5+&!#+!*!&*$<5&!:*;5&8!%+-%3*&#$!1:5-!>8!
&45!:*;5&8!)*+*<5)5+&!<$#1A/!655!=*>(5!W/!
!
! !
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!

Table 7. Tasks Used in Evaluation 

! @1$K!&4!85+%2%+:! B#$54%C+%&'! H14+%57A14A:!I#ACE7A!E&4!
F21A71+%'9J!

Pilot 
Performance 

Memory: recall and 
recognition 

Retrieval of information 
presented in training, through 
recall (free response, short 
answer, reproduce diagram) or 
recognition (multiple choice, 
forms of true/false). 

Mental models, specific 
strategies or procedures, 
examples and what they 
illustrated. 

Understand: explain 
predict 

Explaining what produced a 
current situation; predicting 
what will happen, with or 
without different impacts. 

Application of facts to new 
situations. Reasoning with a 
situation model and the 
monitoring cycle. 

Assess situation Using understanding to produce 
an assessment of the aircraft 
and environment state. 

Reasoning and decisions 
about situations, particularly 
unfamiliar ones. 

Assess behavior Using understanding to identify 
problems in the behavior or 
needs of the other pilot. 

Communication, teamwork. 

Act: configure, 
control 

Taking actions needed, 
including communication, 
control actions, information 
gathering. 

Third part of the monitoring 
cycle. Benefits from 
scenarios where the situation 
requires a specific action. 
Task management. 
Integrated application. 

Operational 
Performance 

Operational 
measures, aggregated 
or indirect. 

Direct and indirect effects of 
training on measures of safety. 
Monitoring training can be 
designed to focus on examples 
and situations in which 
problems are suspected. 

How well learning 
objectives and outcomes 
aligned with the identified 
operational safety issues, 
and their measurement. 

!
!
11.4. A Map of High-value Evaluation Components 

=45!&*$<5&5-!%)A$#?5)5+&:!;$#)!*!&$*%+%+<!A$#<$*)!:4#1(-]!#;!3#1$:5]!-$%?5!-5:%<+!#;!%&:!5?*(1*&%#+/!
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!
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!
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&4$#1<4!&45!1:5!#;!$#(5\A(*8%+<!:%)1(*&%#+!%+!3(*::$##):!*+-!(#2\;%-5(%&8!A*$&\&*:K!
&$*%+5$:!#$!-5:K&#A!:%)1(*&#$:/!

k!'$#*-(8]!%;!&45!5?*(1*&%#+!%:!)*K%+<!1:5!#;!*335::%+<!&45!)#$5\$5*(%:&%3!5+?%$#+)5+&:!
&4*&!A$#?%-5!3#+&$#(]!%&!%:!1:1*((8!:5+:%>(5!&#!1:5!&*:K:!245$5!A%(#&:!*$5!)*K%+<!1:5!#;!
3#+&$#(/!f#&5!&4*&!45$5!25!)5*+!+#&!#+(8!;(%<4&!3#+&$#(!#;!*+!*%$A(*+5!&$*c53&#$8]!>1&!
*(:#!3#+&$#(!#;!&45!%+&5$;*35!*+-!-%:A(*8!3#+;%<1$*&%#+/!

k!J+!4%<4\;%-5(%&8!e5/</]!95?5(!"g!:%)1(*&#$:!*+-!%+!(%+5!;(%<4&]!&45!+*&1$*(!*::5::)5+&!
$5(%5:!#+!&45!-8+*)%3!3#+&$#(!&45:5!5+?%$#+)5+&:!A$#?%-5/!=45!(%<4&!<$55+!35((:!%+!&45!
6%)1(*&#$!3#(1)+:!%((1:&$*&5!&45!A#::%>%(%&8!#;!%+&$#-13%+<!*+3%((*$8!)*&5$%*(:!&4*&!*$5!
c1:&!:&*&%3!#$!-8+*)%3/!7#$!5P*)A(5]!&*:K:!245+!&45!:%)1(*&#$!%:!A*1:5-!#$!&*:K:!
%+3(1-5-!%+!-5>$%5;%+<!)%<4&!*:K!&45!A%(#&!&#!*::5::!e*+-!A#::%>(8!$5?%52!#+!?%-5#g!
24*&!&458!4*-!c1:&!-#+5/!

k!@:!%:!2%-5(8!$53#<+%R5-]!#A5$*&%#+*(\(5?5(!5?*(1*&%#+!#;!&$*%+%+<!%:!-%;;%31(&!>53*1:5!:#!
)*+8!?*$%*>(5:!*;;53&!#A5$*&%#+*(!#1&3#)5:!*+-!>53*1:5!)#+%&#$%+<!%+!A*$&%31(*$!4*:!
%+-%$53&!5;;53&:/!f5?5$&45(5::]!:&*+-*$-!#A5$*&%#+*(!:*;5&8!)5&$%3:!3*+!>5!1:5-!e5/</]!
1+:&*>(5!*AA$#*345:]!4*$-!(*+-%+<:g/!J+!*--%&%#+]!*<<$5<*&%+<!A5$;#$)*+35!;$#)!(%+5!
;(%<4&:!)*8!3#+&$%>1&5!#A5$*&%#+*(!(5?5(!)5*:1$5:]!A*$&%31(*$(8!245$5!34*+<5!%+!;(55&!
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3#)>%+*&%#+:!#;!F#+&5P&!*+- !=534+#(#<8]!0*&5$%*(:]!*+-!=*:K:!*+-!&41:!1+A*3K!*+-!%((1:&$*&5!&45!
:1<<5:&%#+:!:4#2+!%+!=*>(5!D/!O*34!F#+&5P&!*+-!=534+#(#<8!(5?5(!%:!:4#2+!%+!*!:5A*$*&5!&*>(5/!7#$!
&45!9%+5!7(%<4&!*+-!&45!IA5$*&%#+*(!5?*(1*&%#+!(5?5(:]!1:%+<!:%)A(5!)*&5$%*(:!#$!&*:K:!)*8!+#&!>5!&45!
>5:&!#$!5?5+!:5+:%>(5!1:5!%+!&45:5!3#+&5P&:/!
!
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Table 9. Context and Technology Level 2: Classrooms and Computers 

"+1+%5J!H%5+74#$L!B#$54%C+%&'$! B:'1M%5J!N%;#&$L!8'%M1+%&'$! >&'+4&AJ!H14+3@1$K!@41%'#4L!
>A1$$4&&M!6&A#3HA1:%'9!

Memory: Recall and Recognition 
When monitoring flight path, 
what indications are needed to 
assess making the next 
waypoint? Circle on the image. 

Replay 2 videos from training; 
which uses the more helpful 
display configuration for this 
situation? 

(lower value) 

Draw and label the Monitoring 
cycle diagram. 

Replay 2 videos from training; 
which demonstrated good use of 
the Monitoring Cycle model and 
which did not? 

 

Multiple choice questions about 
how autoflight modes transition 
in different conditions. 

  

Understand: Explain, Predict 
Provide narrative description, 
ask for explanation of what 
likely leads to this situation. 
Explain how traffic 
management is likely to change 
at airfield X as traffic levels 
change. 

Video snippet (PF enters new 
altitude but does not change the 
autopilot or flight director mode): 
As PM, report what you are 
noticing. 

Pause part-task trainer, report 
values of key variables; predict 
what will happen next. 

Provide sequence of flight deck 
displays, ask what info PM 
should provide to PF. 

Students verbally state how the 
crew used (or did not use) the 
Monitoring Cycle model after 
watching an example video 

 

Assess Situation 
You are CA with Jr FO as PM. 
You've flown into this airport 
frequently, what pointers/info 
might help the FO monitor. 

Video snippet: You are CA with Jr 
FO as PM you've flown into this 
airport frequently, what 
pointers/info might help the FO 
monitor. 

Pause part-task trainer: identify 
priority aspects of situation that 
should be the current focus of 
monitoring. 

Provide sequence of flight deck 
displays, ask what info PM 
should provide to PF. 

Video snippet. 1-What do you 
need to know most in this 
situation? 2-How do you configure 
displays? 3-What comparisons and 
expectations should you check? 

Classroom role-playing: PM has 
relevant information the PF does 
not. Role play providing and 
requesting needed information. 

Assess Behavior (of Others or Self) 
(lower value) Video snippet: what did PM do 

well and what should be different. 
Self-debrief after part-task 
activity, 

Act: Configure, Control 
(lower value) Animation or video show evolving 

situation. Role-play communication 
between PM and PF. 

Tasks in part-task trainer if timing 
not focus. 

Given image of displays and 
description of situation, what 
should be communicated and 
what actions taken. 

Given video snippet, what should be 
communicated and what actions 
taken; pilot narration at end. 

Record and score pilot 
performance on scenario snippets. 

Operation Measure, Aggregated or Indirect 
   

!
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Table 10. Context and Technology Level 3A: Using LV4 Class Simulator 

"+1+%5J!H%5+74#$L!B#$54%C+%&'$! B:'1M%5J!N%;#&$L!8'%M1+%&'$! H%A&+O>4#P!>&'+4&A$!"%M7A1+&4!

Memory: Recall and Recognition 
   

Understand: Explain, Predict 

  

Following a startling event, 
describe different, relevant 
expectations (new Mental Model) 
to ‘reset’ the Situation Model. 

  

Utilize carefully designed events, 
where correct action will not be 
taken unless situation is 
accurately assessed (e.g., 
unexpected loss of 
visibility/display/system); ask for 
assessment. 

Assess Situation 

 
Video review. Ask pilot to explain what they are 

thinking, as if making a training 
video. 

  Ask pilot to coach or explain to 
junior FO 

Assess Behavior (of Others or Self) 
 Video review. Crew self-debrief from memory. 

  
Does pilot communicate issues 
around key events built into 
scenario 

Act: Configure, Control 

  Specific: does pilot (re) configure 
displays to maximize info use? 

  

Broad: Scenarios designed to 
reveal vulnerabilities. Pilot's 
communication and control 
actions are assessed. 

Operational Measures, Aggregated or Indirect 
   

!
!
! !



 
59 

Table 11. Context and Technology Level 3B Line Flight 

"+1+%5J!H%5+74#$L!B#$54%C+%&'$! B:'1M%5J!N%;#&$L!8'%M1+%&'$! H%A&+O>4#P!>&'+4&A$!

Memory: Recall and Recognition 
   
Understand: Explain, Predict 
   
Assess Situation 
   
Assess Behavior (of Others or Self) 
   
Act: Configure, Control 
  Observation of flight deck. 
Operational Measures, Aggregated or Indirect 
   

!
!
!
!
!

Table 12. Context and Technology Level 4: Operational/Fleet Impact 

"+1+%5J!H%5+74#$L!B#$54%C+%&'$! B:'1M%5J!N%;#&$L!8'%M1+%&'$! H%A&+!>&'+4&A$!

Memory: Recall and Recognition 
   
Understand: Explain, Predict 
   
Assess Situation 
   
Assess Behavior (of Others or Self) 
   
Act: Configure, Control 
  Observation of flight deck. 
Operational Measures, Aggregated or Indirect 
  Safety metrics. 

!
!  
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12. Conclusions 
12.1. Our Findings 

@+8!5?*(1*&%#+!#;!*!&$*%+%+<!A$#<$*)!)1:&!>5<%+!2%&4!*!34*$*3&5$%R*&%#+]!%)A(%3%&!#$!5PA(%3%&]!#;!24*&!
%:!&#!>5!&$*%+5-/!I1$!b1*(%&*&%?5!)#-5(!:%)A(%;%5:!&45!)*+8!-5&*%(: !#;!)#+%&#$%+<!&#!A$#?%-5!*+!
#$<*+%R%+<!;$*)52#$K!;#$!&$*%+%+</!=45!)#-5(!34*$*3&5$%R5:!)#+%&#$%+<!*:!-8+*)%3!:5+:5)*K%+<!
*+-!;1$&45$!%-5+&%;%5:!&45!;#((#2%+<!3#)A#+5+&!3#)A5&5+3%5:G!

B/!IA5$*&%#+*(!K+#2(5-<5!*+-!5PA5$%5+35]!A*$&%31(*$(8!&45!)5+&*(!)#-5(:!&4*&!A$#?%-5!
&45!$5;5$5+35!*+-!5PA53&5-!?*(15:!;#$!3#)A*$%:#+!&#!&45!31$$5+&!:%&1*&%#+/!

E/!=45!A$#35::5:!#;!>1%(-%+<!*+-!)*%+&*%+%+<!*!-8+*)%3!:%&1*&%#+!)#-5(!>*:5-!#+!
$5(5?*+&!)5+&*(!)#-5(:/!

M/!=45!383(5!#;!1A-*&%+<!&45!:%&1*&%#+!)#-5(!>8!A#:%+<!$5(5?*+&!b15:&%#+:!*>#1&!&45!
#A5$*&%#+*(!5+?%$#+)5+&]!>8!<*&45$%+<!*+-!*::5::%+<!5?%-5+35!&#!*+:25$!&4#:5!
)#+%&#$%+<!b15:&%#+:]!*+-!&45+!>8!*::5::%+<!&45!%)A(%3*&%#+:!;#$!*3&%#+/!

Q/!F#))1+%3*&%#+!*+-!&*:K!)*+*<5)5+&!*3&%?%&%5:!&4*&!5+*>(5!5;;53&%?5!)#+%&#$%+<!%+!*!
-8+*)%3!#A5$*&%#+*(!:5&&%+</!

!
=41:]!*+8!5?*(1*&%#+!#;!*!A$#<$*)!;#$!&$*%+%+<!)#+%&#$%+<!+55-:!&#!*--$5::!&45:5!:K%((:!*+-!K+#2(5-<5/!
!
Z5!4*?5!5)A4*:%R5-!&45!>5+5;%&:!#;!%+3(1-%+<!)1(&%A(5!*::5::)5+&!)5&4#-:!*+-!3#+&5P&:!&#!*--$5::!
*!$*+<5!#;!5?*(1*&%#+!<#*(:/!Z5!A#%+&5-!#1&!4#2!N%$KA*&$%3Kj:!5?*(1*&%#+!(5?5(:!3*+!>5!*-*A&5-!;#$!
3#))5$3%*(!*?%*&%#+/!J+!A*$&%31(*$]!25!>5(%5?5!%&!%:!?*(1*>(5!&#!*::5::!>#&4!%+-%?%-1*(!3#)A5&5+3%5:!
*+-!%+&5<$*&5-]!#$!#?5$*((]!)#+%&#$%+<!A5$;#$)*+35/!F#)A#+5+&!:K%((:!*+-!K+#2(5-<5!3*+!#;&5+!>5!
1:5;1((8!%+?5:&%<*&5-!>8!A5$;#$)*+35!)5*:1$5:!%+!:%)A(5$]!(5::\5PA5+:%?5!:5&&%+<:]!:134!*:!
3(*::$##):!#$!$5)#&5!(5*$+%+<]!*:!25((!*:!%+!:%)1(*&#$:/!J+&5<$*&5-!A5$;#$)*+35!>5+5;%&:!A*$&%31(*$(8!
;$#)!&45!4%<4\;%-5(%&8!:%)1(*&#$!5+?%$#+)5+&]!24%34!A$5:5$?5:!)134!#;!&45!3#)A(5P%&8!#;!*3&1*(!
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%)A#$&*+&]!%-5*((8]!1:%+<!A5$;#$)*+35!)5*:1$5:!;$#)!A%(#&:!*+-!#A5$*&%#+*(!#1&3#)5:/!J+!*--%&%#+]!
c1-<)5+&:!*>#1&!&45!&$*%+%+<!&4*&!%:!A$#?%-5-!>8!A*$&%3%A*&%+<!A%(#&:!3*+!A$#?%-5!?*(1*>(5!;55->*3K]!
A*$&%31(*$(8!%+!&45!5*$(8!:&*<5:!#;!&$*%+%+<!A$#<$*)!-5?5(#A)5+&/!
!
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5)A4*:%:!4*:!>55+!)#$5!&#2*$-!:1))*&%?5!5?*(1*&%#+]!*:!25!5PA53&!&45:5!2#1(-!>5!+55-5-!%+!
5?*(1*&%+<!245&45$!*+8!+52!&$*%+%+<!$5b1%$5)5+&:!*$5!)5&/!f5?5$&45(5::]!31$$5+&!@TC!&$*%+%+<!
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5?*(1*&%#+]!2#1(-!(%K5(8!>5!+55-5-/!
!
Z45$5!25!4*?5!3#))5+&5-!*>#1&!4#2!5?*(1*&%#+!#;!)#+%&#$%+<!&$*%+%+<!A$#<$*):!)%<4&!;%&!%+&#!
5P%:&%+<!A$*3&%35]!#1$!5P*)A(5:!A$%)*$%(8!$5(*&5-!&#!@TC/!@TC!&$*%+%+<!%:!<5+5$*((8!)#$5!;(5P%>(5]!
)#$5!5:&*>(%:45-]!*+-!)#$5!$5:#1$35-/!=41:]!@TC!2%((!(%K5(8!>5!&45!A#%+&!#;!*-#A&%#+!#;!+52!
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*+-!&45+!:A$5*-]!2%&4!*AA$#A$%*&5-!*-*A&*&%#+:/!
!
C$#<$*)!5?*(1*&%#+!:4#1(-!*--$5::!&$*%+%+<!&#A%3:!&4*&!(%K5(8!2%((!%)A$#?5!)#+%&#$%+<]!+*)5(8]!&4#:5!
*:A53&:!#;!A5$;#$)*+35!&4*&!*$5!>#&4!1:5;1(!*+-!A#::%>(5!&#!&$*%+/!6#)5!(%)%&*&%#+:!3*++#&!>5!&$*%+5-!
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*2*8/!7#$!5P*)A(5]!25!-#!+#&!>5(%5?5!&4*&!A5#A(5!*$5!3*A*>(5!#;!:1:&*%+5-!*&&5+&%#+!e?%<%(*+35g!;#$!
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&$*%+%+</!6%)%(*$(8]!-53$5)5+&:!&#!)#+%&#$%+<!)*8!:&5)!;$#)!;*&%<15]!:&$5::]!#$!%((+5::]!>1&!&45!-%$53&!
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!
Z5!A$#?%-5-!*!<5+5$*(!;$*)52#$K!;#$!:&$13&1$%+<!5?*(1*&%#+!*:!25((!*:!%-5+&%;8%+<!&45!&8A5:!#;!
3#+&5+&!&4*&!:4#1(-!>5!5?*(1*&5-/!65?5$*(!$53#))5+-*&%#+:!-5:5$?5!5)A4*:%:G!

k!F#+35A&1*(!1+-5$:&*+-%+</!=4%:!%:!?%&*(!&#!&$*%+!*+-!*::5::!;#$!31$$5+&!*%$(%+5!
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A$#?%-5:]!)1:&!>5!*-*A&5-]!*!>*:%:!;#$!A$#>(5)!:#(?%+<!245+!A$#35-1$5:!$5(5?*+&!&#!&45!
:%&1*&%#+!-#!+#&!5P%:&!#$!3*++#&!>5!*335::5-/!,5*:#+%+<!*+-!3#)A*$%:#+!*$5!3$%&%3*(!
A*$&:!#;!)#+%&#$%+</!

k!OP5$3%:5:!%+!:%)A(%;%5-!3#+&5P&:/!@::5::)5+&!#;!:K%((!*+-!K+#2(5-<5!3#)A#+5+&:!%+!
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12.2. Scope and Further Considerations 
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